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THE BRAVES ELEVATORS. 

The extent to which elevators have become a neces- 
sity is a conspicuous feature of modern city life, and 
yet, so rapid has been their introduction, not a few of 
those who daily use them axe constantly looking with 
interested curiosity, if not with apprehension, to take 
rapid note of their workihg mechanism, the safety ap- 
pliances visible, etc. We illustrate herewith a few of 
the most recent styles of these constructions, as manu- 
factured and put up by a company which has made a 
specialty of this business since 1875. 

In the double hydraulic engine shown, the arrange- 
ment of the machinery for running elevators according 
to this system is made with one engine over the other, 
to accommodate buildings not having sufficient room 
in the proper location. The two engines are entirely 
separate and independent in their action, and the cars 
can be run separately or together. Elevators operated 
on this system are used in the tallest buildings, and 
for safety, speed, noiseless running, and long use with- 
out getting out of order, they have no superior, 
as they have but comparatively few parts, all 
strongly made, and open at all times for inspec- 
tion at a glance. They are automatic and self- 
regulating in their operation, using steam only when 
the elevator is required, anal pumping the same 
water over and over again. For extra high buildings, 
with high speed passenger elevators, a hydraulic 
engine pull machine is built, fitted with two heavy 
piston rod^ forged wrought iron yoke, traveling 
sheaves carried on a four-wheeled truck, sheaves self- 
oiling and fitted with loose bushings, and altogether 
forming an extra strong and durable machine. It is 
claimed that this machine will operate a passenger car 
more 'miles with speed and safety than any other 
maehiue. (^iHong the special features in these engines | 



fil 


._ ^L -_ 


■ »l 





are improved hydraulic valves fitted with graduating 
piston, whereby the flow of water is cut off gradually, 
preventing injury to water pipes and obviating jar 
as the car comes to a stop. They also have a pat- 
ent valve-centering device, which stops and holds the 
valve with water passages entirely closed, so that the 
car will not creep up or down. 

The vertical hydraulic engine system is especially 
designed for use where the room is too valuable or 
when it is not convenient to use the horizontal sys- 
tem. The illustration represents the latest improved 
self-contained vertical hydraulic engine. It has been 
proved to be a, thoroughly practical and durable 
machine in every respect, and many of them are in 
use. The working parts, piston, crosshead, stationary 
and traveling sheaves are contained in a heavy cast 
iron guide frame, which cannot get out of line or 
fall down through the car. The machinery does not 
occupy any room outside of the hatchway above the 
(irst floor. The construction is on the same general 
principles as that of ^heir standard horizontal hydrau- 
lic machines. 

The direct connected electric passenger elevator, 
which forms the subject of one of the illustrations, 
made from entirely new patterns, and is designed to 
offer a good combination for any reasonable speed and 
capacity. These elevators are not designed, at pres- 
ent, to supersede the hydraulic elevators, but they may 
be used in many places where it is not possible to 
employ auy other description of elevator. The com- 
pany has, within the past two years, installed many 
highly successful electrical passenger and freight ele- 
vators, and it is believed the latest improvements pre- 
sented in this line are sure to greatly enlarge the field 
in which electric elevators will be employed. 
The Graves Elevator Company, of Roche.iter, N. Y., 
is a corporation succeeding in a direct 
line to the machinery business estab- 
lished in that city by Mr. L. 8. Graves, 
in 1863. A new fire-proof boiler plant 
has just been completed and put in 
operation, as also a five-story addition, 
60X100 feet, to the buildings, the lat- 
ter structure to be devoted especially 
to 'the building of elevator cars, for 
the company make all the necessary 
machinery and cars for their various 
styles of elevators. 

Fuller than any Othkr.— The 
English, in its phraseology, is far 
richer than other languages. The 
total number of the words of the 
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PATENT LITIGATION AND COHFSOHISE. 
A saying which has become almost an axiom with 
patent lawyers is to the effect that there is no money 
in an accounting. A suit for infringement of patent 
is prosecuted in the federal courts of equity under a 
motion for injunction and a claim for an accounting. 
This motion and claim are brought by the own.er of 
the patent against the alleged infringer. If the 
court sustains the patent, a permanent injunction is 
granted and the matter is passed into the hands of a 
master. Here books are examined, profits are dis- 
cussed, and the question of how much in the shape 
of past profits or royalty should be paid by the en- 
joined party to the owners of the patent is settled. 

These proceedings before the master are often of 
almost interminable length. Account books, perhaps 
of many years' aacumulation, are submitted, every 
vantage point is contested by the opposing lawyers, 
and when all is settled there is apt to be little left 
of the accounting for the benefit of the holders of the 
patent. Sometimes they receive an award so great 
as to be uncollectable, when a compromise is in order. 
The great expense of the proceeding, including 
master's, experts' and lawyers' fees, makes it some- 
thing from which the experienced shrink. A con- 
.'ieientious lawyer will generally advise his client to 
make the best compromise possible rather than to 
plunge into an accounting of uncertain duration and 
expense. 

The unsatisfactory accounting, which is theoretical- 
ly the object of a patent suit, is really the outcome of 
something which is also unsatisfactory in many cases 
— the injunction awarded the patent suit itself. The 
latter form of proceeding has become very expensive. 
Competent lawyers must he reti ned and the best ex- 
perts must testify in patent suits. The records are 
taken down word for word from the witnesses, and the 
time consumed and, consequently, the per diem bills 
of master, counsel and experts rapidly mount to large 
proportions. 

It is said that at a recent meeting of some of the 
great electrical interests it was shown that enough 
money had been spent in lawsuits to pay dividends for 
several years. Lawsuits are a very unsatisfactory in- 
strumentality for virtually increasing the capitalization 
of companies. A million of dollars sunk in a suit rep- 
resents so much additional capital on which interest 
must be paid. This kind of expenditure cannot legiti- 
mately be treated as working expense. 

The practical moral would seem to be that owners 
of patents should avoid too inelastic mT abstract a 
treatment of their rights. There is little glory in main- 
taining a patent — it is all a matter of business. If, 
therefore, a certain revenue can be obtained by licens- 
ing a presumed infringer, it is often better to do so 
than to sue with uncertainty of succet;s. It may be 
safely said that no one knows how limited his patent 
is until it has been through the courts. By comprom- 
ising his claims an inventor will usually obtain an ac- 
quiescence in a wider interpretation of his patent than 
he could hope from the action of a court. The various 
companies who were infringers of the Edison lamp 
patents were willing, it is said, to pay a royalty of ten 
cents a lamp and acknowledge the validity of the 
patent. Probablj' it would have been wiser to have 
accepted this payment rather than to have continued 
the litigation. 
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THE ALKALI UETALS FOTASSIUH AND SODIUH.-II. 
THEIR ALLOYS AND AMALGAMS. 

In continuation, we must supplement our statement 
of the properties of these metals somewhat. At its 
melting point, sodium is as liquid, mobile and lus- 
trous as mercui'y. It instantly tarnishes in damp, but 
not in dry air. It becomes pasty at about 122' F. 
At the ice temperature it is still ductile, but below 
zero Fahrenheit becomes brittle and crystalline. 
Sodium stands high as a conductor of heat and elec- 
tricity, being in these respects surpassed only by 
gold, silver and copper. Hence, in cases where mer- 
cury is applied as a mobile liquid conductor, the 
liquid alloy might be preferable^protected, of course, 
from damp air. say by inclosure in a space communi- 
cating with the air only through a tube containing 
calcium chloride. 

An American chemist, Charles A. Seeley, now de- 
ceased, discovered a surprising- property of these alkali 
metals. They dissolve, as metals apparently, in lique- 
fied ammonia gas, and on evaporation are left in their 
original metallic forms The solutions are transparent 
and of deep blue color. 

As aforesaid, the discoverer of the alkali metals 
found that mercury containing a little of them would 
cnfilm, or wet (so to speak), iron, steel and platinum. 
AboAit 1340 an English chemist, Robert Mallet, dis- 
covered aWi that melted metals having no natural 
afBnity for iron dissolve it rapidly when containing a 
little sodium or potassium. An American chemist, 
Henry Wurtz, took up tluese subjects in 1857, and car- 
ried them much further. He made very numerous ex- 
periments and inventions in this field, and patented 



this country from |8 to flO per pound; and his inven- 
tions, patented prematurely, about 1865 or 1867, were, 
therefore, of no economical value, and have long been 
public property. Now that it is proved, however, by 
Castner's work, that if a market exists for sodium it 
can be produced at a cost of 18 cents per pound, and 
the liquid alloy doubtless for little more, these for- 
gotten devices should be revived and improved upon 
by supplementary inventions. Some of these methods 
of H. Wurtz were as follows- 

Mrst.—A method of rapidly making these metals 
into solid amalgams, in which forms they can be 
handled, and their great energies and affinities utilized, 
without danger or difficulty. Combination with mer- 
cury involves ^reat and usually highly explosive 
evolution of heat, which Wurtz obviated by a very 
simple device. Instead of starting with pure mercury, 
he employed a pasty amalgam, containing about two 
per cent of the alkali metal ; this being about half 
saturated; for solid, hard, fully saturated amalgam 
of sodium contains but four to five per cent. A series 
of iron pans is set in a row, with a small Bunsen burner 
which can be moved from one to the other. A lump of 
sodium, averaging a third to a half ounce, is placed 
on the amalgam in one of these pans, with a little 
paraffine wax as a flux. The burner is then applied 
beneath, until the sodium, without any explosion, 
suddenly melts down into a thin cake of bardamalgafn 
floating on the poorer amalgam below, which is itself 
liquefied by the heat of the reaction. This cake is re- 
moved with tongs to a ledge on one side of the pan to 
cool, and the next pan operated upon. Unless the 
number of pans is too large, the burner need be 
used but once with each of them, as the heat re- 
tained ia sufficient to produce immediate combination. 
One operator could in this way make a thousand 
pounds daily of saturated amalgam without an ex- 
plosion. The cakes are all melted together under 
paraffine in iron kettles, and cast into ingots or other 
shapes desired. To use the liquid alloy in this way 
some modifications will be required in the manipula- 
tion, which experiment and invention will readily 
evolve. 

Second. — A very little of such amalgam added to 
mercury was found by H. Wurtz tointensifyso greatly 
the adhesion of the mercury to gold and silver that 
when these occur in ores in such forms as to be un- 
touched by ordinary mercury, this prepared mercury 
instantly amalgamates and absorbs them. 

Third. — Whenmercury becomes '• floured" or "sick," 
asifc is called, a little sodium amalgam ■wholly cures it, 
and coalesces the detached globules instantly. The 
water in the apparatus slowly dissolves out the so- 
dium, but it will be a very simple matter of invention, 
now that sodium is applicable with great profit to such 
ores, to devise plans of feeding the amalgam auto- 
matically to the battery and pans in minute gradu- 
ated quantities. 

Fourth.-^Vn alloying metals much trouble is often 
experienced through obstacles in the nature of auch 
metals. Many such difficulties altogether disappear 
when a little sodium is present. 

Fifth. — Wurtz invented also the now familiar addi- 
tion of sodium to various kinds oi solders, and to baths 
for coating iron and copper with zinc (''galvanizing,'' 
so called), lead, tin, and divers alloys. 

Sixth. — He devised a plan for removing the sodium 
and mercury (if present), when desirable, from such 
metallic coatings, by washing them out, so to speak, in a 

Hiondary bath of the same metal. Wben this secondary 
th becomes charged with sodium, it is used as a pri- 
mary bath. The primary baths need not contain any 
mercury, as, with proper precautions, the sodium itself 
may be incorporated directly with other metals. 

The best "pickles" and fluxes for these widely vary- 
ing operations of coating, etc., will become subjects of 
invention. We should warn experimenters that no- 
thing can be done with aluminum in this field. Mer- 
cury destroys it rapidly. 

In another article methods of direct production of 
the liquid and other alloys, with applications of elec- 
trolysis to their manufacture and manipulation, will 
be indicated. 

* 1 « ► * 

THE NEW STEAMERS OF THE INTEBNATIONAL 
NAVIGATION C«HFANY. 

It will be remembered that two years ago Congress 
passed an act authorizing the placing of the American 
flag on the two splendid ocean steamers Paris and 
New York, which vessels, although chiefly owned by 
American citizens, were built in England. The con- 
ditions for the American registry were, among other 
things, that the company should build, as soon as pos- 
sible, in this country, not less than two new vessels of 
at least equal size and speed to the vessels above 
named, and that they should be constructed of Ameri- 
can materials throughout. In this way some encour- 
agement to American ship building would be .«eeured. 
Another provision was that the new ships should be 
adapted to use as cruisers in case of war. 

In accordance with the above law the company en- 
tered into contracts with tlie Cramp Ship Building 
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new vessels of American design and manufacture, and 
they are to be launched next spring. 

At the aecent annual meeting in this city of the 
American Society of Naval Architects, Mr. Charles 
H. Cramp read an interesting paper, in which he re- 
viewed the rise and profrress of fast Atlantic steamers, 
giving a brief account of the dimensions, power, and 
performances of each. He concluded with the follow- 
ing particulars of the two new steamers above alluded 
to: 

" We are, as is well knrtwn, building a couple of 536 
feet ships for the International Navigation Company. 
They are both framed up about two-thirds of their 
length amidships, and plating is in progress. They 
will be launched next spring, and will go in commis- 
sion about a year from n w. 

" Their principal dimtjsions and qualities are as 
follows: 

Length on load wat«r line 636 feet. 

Length over all SS4 " 

Extreme breadth 63 " 

Moulded depth 42 " 

Groee regiater About 11,000 tons. 

Firet cabin capacity 330 psaeengers. 

Second cabiD capacity 200 '* 

Third cabin capacity 900 '* 

"Their propulsion will be by twin screws, actuated 
by two quadruple expansion engines on four cranks, 
which, with steam at 200 pounds, will probably de- 
velop about 20,000 collective indicated horse power. 
To support the outboard shaft bearings, the hull is 
built out in a horizontal web to a steel frame having 
both bosses cast in one piece and weighing about 
68,000 pounds. The after deadwood is cut away, and 
the keel slopes up so that the shoe meets the boss 
frame at the after end. It will be observed that these • 
ships are considerably larger than the New York and 
Paris, or about half way between them and the Cam- 
pania clati& I will not venture a prediction as to their 
probable performance, but I will guarantee them to 
be perfectly safe, comfortable, and economical ships. 

"These ships are American from truck to keelson, no 
foreign material enters into their construction. They 
are of American model and design, of American ma- 
terial, and they are being btdlt by American skill and 
muscle." 



whole to 130° F. Then add the platinum solution. ' 
On passing a current from three Bunsen cells through 



the bath, using a carbon or platinum anode, and a 



strip of zinc as a cathode, the zinc is plated in from 
fifteen to twenty minutes, with a film of golden colored 
alloy. 

As it is a difficult matter to prepare a plating bath so 
that the conditions will always be the same, it is ad- 
visable to add the platinum solution slowly, while the 
current is passing through the bath, until the deposit 
is of the right color. It may take a little less or a little 
more than the above mentioned quantity of platinum, 
but that was about the average quantity used in the 
preparation of several one liter baths, in which a va- 
riety of objects, such as the blades of steel dinner 
knives, razors, etc., were plated. 

An examination of the deposit showed the presence 
of aluminum and platinum, but the exact proportions 
were not determined. 
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Colorca Alloi: 
1 MTo MuKe 

Professor Richards, in hia book on aluminum, page 
299, first edition, quoting from Tissier's " Recherches 
sur 1' Aluminum," says : " Aluminum unites with plati- 
num with great ease, forming with it alloys more or 
less fusible, according to the proportions of aluminum. 
Five per cent of platinum make's an alloy not mallea- 
ble enough to be worked ; it is possible that by dimin- 
ishing the amount of platinum a suitable alloy might 
be produced. In color it approaches that of gold con- 
taining 5 per cent of silver." 

Three or four yearg ago, being engaged on experi- 
mental work with a process of electroplating with 
aluminum, the writer attempted to make an alloy con- 
taining 5 per cent of platinum, by fusing the proper 
proportions of aluminum and platinum in a crucible, 
with the idea of using the resulting alloy as an anode 
to plate from, but failed to obtain a colored alloy ; most 
likely because the heat used was not high enough, al- 
though on pouring out the contents of the crucible, 
the platinum had disappeared and seemed to have 
.combined with the aluminum. 

But I succeeded in obtaining a yellow colored depo- 
;sit of a rich appearance, by electrolyzing ahot solution 
.of certain salts of aluminum and platinum ; and as the 
result is rather curious and interesting, I will describe 
ithe solutions used and how to make them. 

First prepare a solution of mono-sodic alumitiate, 
Na Al Oi, in the following manner: 

Take the precipitate obtained by adding a solution 
of sodium carbonate to a solution of aluminum sul- 
phate, and, after washing it once with clean water, boil 
it with aqua ammonia until the white precipitate be- 
comes gelatiuous and assumes a slightly blue tint, then 
wash it with clean water until the wash water is free 
from sulphates. Dissolve a weighed quantity of pure 
caustic soda in water and bring to a boil in an iron pot 
and add the washed precipitated aluminic hydrate, a 
little at a time, until no more will dissolve. The solu- 
tion of mono-sodic aluminate thus formed is, after 
cooling, filtered and diluted until each gallon of solu- 
tion contains 130 grammes of metallic aluminum. This 
can be easily figured out when the amount and purity 
of the caustic soda used is known. 

There are other ways of making mono-sodic alumin- 
ate solution, but when made in the above way it is not 
so liable to decompose on standing. 

Next dissolve 6 grammes of platinum in nitro-muria- 
tic acid and convert it into the double cyanide of potas- 
sium and platinum by adding a solution of pure potas- 
sium cyanide to the solution of platinum chloride until 
the precipitate first formed redissolves. 

To prepare a plating solution that will yield a yellow 
deposit, take one liter of the mono-sodic aluminate so- 
lution and put it in an earthenware jar along with 60 
grammes of pure potassium cyanide, and heat the 



The Rugg Reaper of 1844. 

A curious and interesting contribution to the his- 
tory of inventions has appeared in a recent number 
of the Chicago Inter-Ocean. It tells of the work of 
an inventor, Geo. H. Rugg, done in the forties. In 
the spring of 1845 Mr Rug^, then 22 years old, built 
a reaper. To make his castings a special heat was 
taken in a Chicago foundry, the place being then lit- 1 
tie more than a village. He cut 120 acres of hay on 
his own farm with it the first season. He had no 
thought of building more, but the next spring a cou- 
ple of machines were ordered from him. As he says, he 
" like Putnam, left the plow standing in the field," 
and built the two machines. He tried to improve his 
first machine. He substituted for straight cutting 
blades and single diagonal edged fingers, diagonal or 
saw tooth cutters and straight edged double fingers. 
The latter being made double, the blades worked 
through slots, on the system used universally at the 
present time. He cut up a saw to get material for 
his blades. The young farmer-inventor applied for a 
patent, but his claims were rejected on reference to 
the Jonathan Read patent of March 12, 1842, and to 
the John F. Nicholson application, filed October, 1844. 
A perusal of the case impresses one with the idea that 
the merits of the invention should have insured it 
more hobpttaoie ti t)u,.,iaent. 

Prom Mr. Rugg, now 70 years old, we have received 
the following characteristic letter : 

I inclose an article from the Inter-Ocean, of Chi- 
cago, the history of the Rugg reaper. I take it you 
are interested in a correct history of reapers, and the 
article I inclose is mainly the record of the Patent 
Office, and I judge, from your knowledge of patents, 
you will see I was wronged out of a valuable inven- 
tion, which is now too late to correct, except as a njat- 
terof history; and as an old patron of your paper, also 
in having employed your agency in obtaining pat- 
ents, I trust you will give this a careful perusal. 

Ottawa, 111., Nov. 16, 1893. G. H. Rugg. 



was smashed into exceedingly small pieces without 
inflicting visible injury to the plate beyond the point 
struck. Then, still another 8-inch shell, making four 
in all, was fired, striking at an angle of 85 degrees with 
the normal, and near one end, so as to see whether 
such a blow would not crack the plate ; and once more 
the high velocity of 2,004 feet a second was imparted- 
The result was no crack at all, and, in fact, less injury 
to the plate than had been received at any of the pre- 
vious fires. 

The 8-inch gun having thus been completely defeated, 
a big 10-inch gun was brought up and trained against 
the same plate, already four times struck. Of course, 
it is highly improbable that any one plate on a ship 
would ever be hit so many times in battle. The first 
10-inch shot was fired at a part of the plate which had 
been struck twice before, at an angle of 35 degrees, with 
an energy of 13,564 foot tons, or nearly double that of 
any one of the 8-inch projectiles. The plate, naturally, 
was cracked, yet the projectile was broken into frag- 
ments, like the others. Finally another 10-inch projec- 
tile, with an energy of 9,806 foot tons, was fired at a 
point 2i4 feet from any of the previous shots, and while 
the only cracks developed were three very fine ones, the 
shell, likeall the other five, was smashed to pieces. The 
plate would still have given complete protection to the 
ship, and might have been struck several times more 
without failing in its office. 

By how much, then, does our Harvey plate surpass 
in efficiency any other ? The experts, from a mathe- 
matical comparison, find it to be about 25 per cent bet- 
ter ; but the practical advantage would be still greater, 
because it can keep shot out where even nickel armor, 
it un-Harveyed, would not, so that the ship would be 
lost. Well did Secretary Herbert announce in his cur- 
rent report that the value of this surface-hardening 
process is so conclusively shown that it will be applied 
not only to all armor unifer new contracts, but, as far 
as practicable, to armor already under manufacture. 
The Maine and the Texas, the battle ships of the 
Indiana type, and the Puritan and the Monadnock, are 
among the vessels approaching completion which will 
profit by this decision. —N. Y. Sun. 



^VonAertally Strong Armor. 

The recent testings at Indian Head of the side armor 
of the Maine have been of great interest, as this is the 
first armor of the Harvey type ever made for use on a 
war vessel, either in this country or in Europe. 

Before this trial took place the advantages of the 
Harvey process had been made plain by firings at com- 
paratively small plates of uniform thickness. Yet it 
remained a question whether difficulties would not arise 
when the process should be applied to the various 
shapes required in actual armor. It was a matter of 
doubt whether the process of hardening would not so 
warp the plate that it could not be applied to the ship ; 
or whether variations in thickness and . form might not 
make it difficult to secure armor of uniform character. 

The plate tested was 13 feet 7 inches long, 7 feet wide, 
and 12 inches thick for one-half its width, the other 
half tapering to 6 inches. Itrepresented alot of475tons 
of side armor. Commodore Sampson attacked this 
plate with two 8-inch armor-piercing projectiles, of 
which the first had one-half more energy than was 
necessary to take it through the same thickness of 
wrought iron, while the second had twice the energy 
required for perforating such a thickness of wrought 
iron. The result of the firing was that both projectiles 
were smashed to fragments against the plate, their points 
having penetrated only four or five inches, and having 
been there firmly welded. In other respects the plate 
was wholly without injury. The velocity of the second 
projectile had been 2,004 feet a second, and the energy 
6,968 foot tons. That was the acceptance test, pre- 
scribed by the contract, and most satisfactory it had 
proved. Of course it passed the whole lot of 475 tons, 
which will duly be put upon the Maine. 

But how much more could that plate have endured ? 
This was a most interesting inquiry, and subsequently 
it led to a far severer set of tests. To begin with, the 
plate was fired at by an armor-piercing 8-inch shell hav- 
ing a rounded point, with a velocity of over 2,000 feet 
a second, so as to determine whether the blunter form 
of projectile could not gain some advantage over the 
hard surface of the plate. Yet, like the other two, it 



The New Atlantic Steamer Kensington. 

There was launched on October 26, from the ship- 
building yard of Messrs. James & George Thomson, 
Limited, Clydebank, the Kensington, a twin-screw 
steamer of about 9,000 tons, built for the International 
Navigation Company, to ply between Philadelphia /ind 
Liiverpool. Her aimensJons are : Lieng^ oetweenper- 
peiidiculars, 480 feet; breadth, moulded, 57 feet; and 
depth, moulded, 40 feet. The vessel, which is through- 
out of Siemens-Martin steel, has a straight stem and 
an elliptic stern. She is in all respects at least up to 
Lloyd's requirements, and is, in addition, subdivided 
by nine watertight bulkheads. 

The vessel is to carry 8,000 tons, at a draught of 28 
feet, and is fitted with very complete arrangements for 
handling cargo expeditiously. There are ten power- 
ful steam winches. There is an extensive installation 
of refrigerating machinery in separate sections — one for 
perishable cargo and the other for the ship's require- 
ments. 

Although intended as a first class cargo-carrying 
steamer, the Kensington has accommodation in large 
staterooms amidships on the upper deck for about 120 
passengers, as well as for the officers of the ship; and 
on the bridge deck above is the dining saloon, a well; 
lighted, commodious apartment in polished oak, which 
is seated for 126 persons. There is, in addition, ac- 
commodation on the main deck for over 1,000 emi- 
grants, and great care has been bestowed on the ven- 
tilating, heating, and sanitary arrangements of these 
particular spaces. 

The ship has four steel pole masts, rigged fore and 
aft, and one large oval funnel. The engines are of the 
direct-acting, surface condensing, quadruple-expansion 
type, with four cylinders working on four cranks. The 
cylinders are 25 V£ inches, 37 J^ inches, 52i^ inches, and 
74 inches, and the stroke 4 feet 6 inches. The boilers 
are designed for a working pressure of 300 pounds per 
square inch. 

Thekk is no paper that comes more promptly every 
week than the Scientific American, and there is 
aone that is more just to its exchanges. It " clips" ex- 
tensively, but ablest judgment is employed to select 
only such matters that are of authority and merit in 
every branch of science, mechanics, art and manu- 
factures, thereby concentrating the best brain of the 
whole world. Its editorial subjects are always reliable 
and the result of careful researches. The paper is now 
in its 69th volume and was established 48 years ago. 
Messrs. Munn & Co., publishers, are not only entitled 
to the praiseworthy financial success that they made 
for themselves, but deserve much acknowledgment 
for the good that they have rendered to the progress 
of every industry of all nations. The benefit that has 
been derived from this very instructive journal can- 
not be estimated, as the good that grows out of the 
elevation of skill and knowledge is beyond computa- 
tion.— Cftfcagro Clay Journal. 
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THE BBOWTH OF PLANTS 
IN ODD PLACES. 
It has been said that if 
an absolutely clean plate 
were placed out of doors, 
it would, after a certain 
len^h of time, become 
covered with small plants 
taking root in and susten- 
ance from the dust that 
had been deposited upon 
it. The fact is that moun- 
tains furnish us at every 
instant with examples of 
the facility with which 
trees and other plants ob- 
tain nourishment upon ab- 
solutely bare surfaces. In 
the mountains of the Jura 
especially, tiie firs adhere 
to and live upon the ex- 
posed rocks ; and in the 
defile of the Roches, upon 
the route from Gros-Bois 
to Locle, all tourists are 
acquainted with the tree 
that has grown upon the 
very ed^eof therocff form- 
ing the northern crest. We 
have collected a few pecu- 
liar cases of plants that 
have taken root in the 
masonry of certain build- 
ings We shall, in the first place, take our readers 
to the charming little church of Fenioux, in the depart- 
ment of Charente Inferieure. It is a little gem of 
Roman art situated between the villages of Grandjean 
and Mazeray, upon the line from Bordeaux-Etat to 
Paris. Arriving in front of the structure, we shall not 
take time to examine the charming details of 
the ornamentation of it, but shall simply advise 
you to raise your head and observe above the 
porch and immediately above an entablature 
supported by a row of heads, a Scotch fir that 
has succeeded in taking root upon this narrow 
space and in finding sustenance in the dust 
brought by the wind (Fig. 2). It owes its own 
origin to the wind, which deposited upon the 
entablature a seed of one of the trees, which 
are quite numerous in the vicinity. 

It te i>iiJuaoie mat EYaiice possesses other 
examples of such odd growths as these, but we 
shall mention some that occur upon English 
edifices. In thfe city of Norwich, the church 
of St. Benedict is provided with a round tower 
having a series of windows at the top. From 
one of, these issues a tree that rises several 
yards above the platform of the tower, and 
which is growing very vigorously (Fig, 3). At 
Bicknoller, in Somersetsbjre, upon a tower of 
the church, there grows an evergreen oak which 
has already reached a height of five feet. It 
is well known and is much wondered at by 
t«urists who visit the west of England. There 
may be observed, too, a sycamore which has been 
growing for more than half a century upon the tower 
of the little parochial church of Saint Petrochius, at 
Cianaborough, in North Devon. It has inserted its 
roots so deeply into the masonry as to threaten the 
solidity of the building. A few years a^o the city of 
Stony Stratford possessed a plant curiosity of the 
same nature. In the wake of 
a great fire in 1742, one of the 
few structures that remained 
standing was the tower of the 
Saint Mary Magdalen church. 
A bird doubtless carried a 
seed to the summit of this, 
and there soon appeared a 
tree that buried its roots so 
deeply that it had to be pull- 
ed up in order to save the 
tower from falling in. 

We are able, with our con- 
temporary. The Million,- to 
cite another church which is 
similarly situated. It is the 
parochial church of the vil- 
lage of Culmstock, in Devon- 
shire. Here again there is an 
evergreen oak that has found 
a means of taking root at the 
top of the tower. To judge 
of it from its height and cir- 
cumference, it must be at 
least two hundred years old. 
Its truiik is very straight and 
issues at an angle from the 
masonry, to which in days 
sone by some bird or the 
wind had brought an acorn 
from the evergreen oaks that 
grow in the neighboring ce- 



-Trees growing in el church of Herefordshire in England, Fig. 2.— Tree on the church of Fenioux. 
Fig. 3.— Tree on the Saint Benedict tower at Norwich. 



metery. The oldest inhabitant of the village, who is 
eighty-eight years of age, says that in his childhood 
the tree had the same appearance that it has at 
present. 

Finally, we shall mention a case that is still more 
curious, that of two trees growing in the interior of a 




Fig. 2.-ELECTSIG DRILLING MACHINE. 

church and through the pavement. This phenomenon 
is visible in the old church of Ross, in Herefordshire, 
These two trees ftrow near the pew occupied by John 
Kyrle, an inhabitant celebrated for the sums that he 
devoted to the planting of elms in his native city. A 
few years after his death, it became necessary to cut 
down several elms planted in front of the church, and 




Fig. l.-AUIOMATIC SCULFTUaiNO MACHINE. 



two shoots were soon ob- 
served lifting the tiling of 
the church and increasing 
in size near the ol9 pew in 
which Kyrle assisted in 
divine service. Since then 
the two trees have been 
allowed to continue their 
growth,— ia Nature. 

AN AUTOMATIC SCULPTUK- 
INO MACHINE. 
We have recently had an 
opportunity of examining 
a new application of elec;- 
tricity that is worthy of 
being made known. It is 
a question of a sculpturing 
machine actuated elM;tri- 
cally. This machine is 
evidently not designed to 
replace thehandof artists, 
but is valuable for making 
copies, and is capable, in 
a short time, of making 
rough-hewn statues, upon 
which the talent of the 
professional sculptor can 
afterward exercise itself 
usefully. The first idea of 
this application is due to 
Mr. Delin, a manufacturer 
of religious statues at 
Paris, It is he who conceived this arrangement and 
installed it praetieally in his studios. 

The mechanism is of extreme simplicity, and includes 
the use of electric motors skillfully combined. Fig, 1 
gives a general view of the apparatus in a studio. In 
the center there is arranged a vertical axis, provided 
with a carriage capable of moving throughout 
the entire length, thanks to a gearing and to 
the motion furnished by an electric motor 
placed at the upper part. The carriage in ques- 
tion, which may be seen in the center of the 
figure, carries two supports, that extend to the 
risrht f>T^'^ ir ..•;;i;. 'j'[tji,tof the statup"*. These 
supports are provided with slides, in which are 
placed the apparatus that serve for the work, 
viz., to the right the pantograph that the work- 
man operates in front of the model and to the 
left the sculpturing machine. The two appa- 
ratus, with their supports, are capable of mov- 
ing around the central axis, and every motion 
at the extremity of the one is reproduced at the 
extremity of the other, as in every pantograph. 
The two apparatus can be brought in front of 
the statues, as shown in our engraving. One 
of them, that to the right, is the statue that 
serves as a model and that it is a question of 
reproducing. The block to the left is the re- 
production of it. In front of the model stands 
a workman, who, by means of a small appara- 
tus placed upon the slide, holds a wooden rod 
designed to follow the exterior contours of the 
model at a distance of from one to two millimeters. 
The model is mounted upon a vertical axis and a 
rotary motion is comumnicated to it at the lower 
extremity through an endless screw. The same motion 
is transmitted to the second statue, which at thebe^in- 
ningisbut ashapeless piece of wood. In the figure may 
be seen the endless screw, as well as the transmitting 
shaft, with the pulley and 
belt that actuates it. 

At t h e extremity of the 
second arm, to the left, is 
placed an electric drill, which 
is represented in Fig. 2. This 
motor is installed at C, upon 
a recurved part of the slide. 
Id receives the electric energy 
at A, and sets in motion an 
auger bit, B, that revolves 
with great velocity. This bit 
may be replaced by others of 
various shapes, such as are 
shown in the upper left hand 
figure. When the machine i» 
in operation, it suffices for the 
workman to bringthe wooden 
rod near the model (an opera- 
tion that he is performing in 
our figure), when the au^er 
bit immediately approaches 
the piece of wood and cuts 
out a portion in such a way as 
to reproduce the model. The 
workman can likewise cause 
the carriage to rise or descend 
in order to effect the same 
work throughout the whole 
length of the statue. 

This machine permits not 
only of accurately repro- 
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ducing statues to the same scale, but also of reducing 
or increasing at will the dimensions of a chosen mo- 
del, through the aid of a few modifications in the re- 
spective positions of the counterpoints and of the bit, 
as well as in the different cog wheels of the gear- 
ings. 

It has been possible to realize this application only 
through the facilities afforded by electric motors. As 
electric energy is not as yet distributed upon the left 
bank at Paris, recourse has been had to a Niel gas 
motor of 4 horse power, which actuates a Rechniewski 
dynamo, giving 70 volts and 45 amperes at an angular 
velocity of 1,80# revolutions per minute. This dynamo, 
in its turn, distributes the electric energy to the three 
motors whose different functions we have already 
mentioned, viz., to the electric drill, which consumes 
70 volts and 30 amperes at an angular velocity of 7,000 
revolutions per minute, to the motor that sets the 
statues in motion (70 volts and 6 amperes), and to the 
motor that moves the carriage vertically (70 volts and 
9 ami»eres^ 

This sculpturing machine, which has been estab- 
lished for several months in Mr. Delin's studios, has, 
up to the present, given satisfactory results. Aside 
from the saving in time that it effects, it permits of very 
easily rough-hewing the pieces of wood, sketching the 
contours, and of having exact relative positions. The 
statue, thus-rough hewn in all its parts, is put into 
the hands of a skilled workman, who finishes it, and, 
when it comes fl'om his hands, it leaves nothing more 
to be desired.— La Nature. 



mains. This results in a decided increase of pressure 
in the gas all over the city, sufficient to cause all the 
little gasholders in the lamp posts to lift up about 
one-eighth of an inch against a platinum stop, and 
thus close the local battery circuit at each post. The 
automatic lighter being then supplied with current, 
immediately turns on and lights the gas. In a word, 
the system is merely a huge pneumatic push button, 
and corresponds precisely to pushing a button when 
desiring to light the gas in a house supplied with 
automatic lighters. 

Fifteen seconds is sufficient for maintaining this in- 
creased pressure, to give time to make the increase 
everywhere felt. It can then he brought back to nor- 
mal pressure, when the pressure gauge will drop back 
and open the electric circuit. This operation, if re- 
peated, will extinguish the lamps. 

The mechanism of the lighter is extremely simple, 
and made so strong as to insure it from getting out of 
order or requiring attention of any kind. 



15 feet of gas. Where desired, any of these engines 
may be fitted with a gasoline attachment, adapting 
them for places where gas is not available. They are 
manufactured by the Olin Gas Engine Co., 222 Chicago 
Street, Buffalo, N. Y. 



TEE OADET AIB BBATE. 

This improved grate is made of hollow cast iron 
grate bars as shown in the sectional view. 

In the top of each bar and running its entire length 
is a slot, A, A, about an eighth of an inch in width. 



A DOUBLE BELTING FBESS. 
There are many manufacturers of leather belting 
who have limited capital who, when called upon for an 




BOOMER & BOSCHEBT'S DOUBLE BELTINO FBESS, 



estimate of the cost of a wide belt, are unable to give 
it, because of the expense of putting in a large press, 
which must necessarily stand idle much of the time or 
be used on work which could be done on a smaller 
press to better advantage. To such the accompanying 
illustration and description will prove interesting. 
l"he press consisi.s of one frame having the working 
parts of two presses, so that two belts of one-half the 
width of the press, or less, can be made at the same 
time and each operator be entirely independent of the 
other, while for wider belts both presses are used to- 
gether, thus making a belt of the full width of the 
press ; or the presses can be used to advantage by one 
press making two narrow belts, while in the other a 
wider one is being made. When a wide belt is made a 
steel plate is provided to fasten on the platen, thus ob- 
viating any danger of a crease where the two platens 
join. The manufacturers of this press, the Boomer & 
Boschert Press Co., Syracuse, N. Y., are well known, 
and some of the largest belts in this country have been 
made on their presses. The same firm also make a 
large line of presses for other purposes, using either 
the knuckle joint, screw or hydraulic principles, ac- 
cording to the Work to be performed. 



^^ Hypiintiniiii In Disease. 

The chief arguments used against the employment 
of hypnotism in disease are, first, that it subordinates 
and enervates the will ; second, that it renders the 
patient liable to be influenced by persons of evil in- 
tent; and, third, that only nervous or hysterical per 
sons are subject to its influence. My own experience 
is that it may be used without injurious effects, and, 
also, that it may take the place of narcotics in a large 
number of cases in which they are now used. I have 
myself used it with advantage in delirium, in insan- 
ity, and in chronic alcoholism. I have successfully 
treated one case of kleptomania and two cases of ex- 
cessive irritability of temper. At the same time hyp- 
notism is a two-edged sword. Wield- 
ed by an unskilled hand, it may cut 
both ways deep into the faculties of 
intellection and into the nervous sys- 
tem generally. Also, it should never 
be used save by a skilled hand upon 
patients of an unbalanced mind ac- 
companied by what is known in medi- 
cal parlance as paranoia. In my 
treatment of a perfectly healthy, calm, 
intelligent, unimaginative man, whom 
I operated on fifty-one times, I found 
that the diapason of his whole mental 
and emotional system would give forth 
concordant sensations of pleasure, or 
discordant sensations of pain, at the 
will of the operator. 

Summing up, I would say that hyp- 
notism, as with every other new reme- 
dy, there is great danger that, on the 
one hand, it maybe used indiscrimi- 
nately, or, on the other hand, be 
scouted by a senseless skepticism. It 
has, beyond doubt, its definite lim- 
its of usefulness, and the medical man 
of the present day, realizing the fu- 
tility of many of the old methods of 
treating disease, should keep his mind open to the re- 
ception of every new discovery. — James R. Cooke, 
M.J)., in the Arena, Boston. 




A Neiv Automatic Srstem of Iilghtlng and 
£xllngnl«liliis Street Oas Iiamps. 

Bach lamp is supplied with two sal ammoniac bat- 
teries and a spark coil, placed in an iron box buried 
in the ground at the foot of the post. In the lantern 
is a miniature gasholder of about two cubic inches 
capacity, pivoted on a hinge and held down by 
weights ; and directly over this holder is an automatic 
gas lighter, similar to those used in houses, only much 
simpler, larger and stronger. Two wires, about ten 
feet long, connect the lighter with the batteries 
through the post. Such an installation is under com- 
plete control from the gas works. 

When it is desired to light the lamps of a city, it is 
only necessary to open the valve connecting one of the 
large gasholders at the works direct with the gas 



AN IHFB07ED GAS ENGINE. 
The gas engine shown in the illustration affords a 
notable example of the excellence to which this class 
of motor is brought at the present day. It waa but a 
few years ago that the gas engine was but little better 
than a toy ; noisy and expensive in its operation and 
with but little promise of ever becoming a rival 
of the steam engine. Now, however, their 
action (in the best makes) is smooth and regu- 
lar and their economy compares favorably with 
that of the steam engine. The Olin gas engines 
present many points of excellence. They are 
strong and simple in construction. Every part 
is easily and almost instantly accessible. The 
charge is ignited by an electric spark, making 
them very safe, cleanly and free from odor. 
The governing is accomplished by a simple 
shaft governor, which has been found by care- 
ful test to easily control the speed with a varia- 
tion of but 2 per cent from full load to no load. 
This sensitiveness, together with its positive 
igniting mechanism, makes the engine espe- 
cially adapted for running dynamos for elec- 
tric lighting. The lubrication is thoroughly 
automatic. The valves are of the poppet style 
and require no lubricant. These engines are 
being built in sizes from i^ to 25 horse power. 
One design of these engines, made especially 
for driving coffee mills or other light work, is 
remarkable for its compactness and power. 
They take up a floor space of only 14 by 16 
inches, are 23 inches high and use but 15 feet 
of manufactured gas per hour. These small 
engines are also built combined with pumps 
and are used for pumping water in high build- 
ings, flats, etc. They will raise 4fX> gallons of 
water per hoar 50 feet, with a consumption of 



THE OADET AIR GRATE. 

through which a regular supply of air is delivered on 
the surface of the grate at the point of combustion. 
This supply of air is aided by the natural draught 
coming through the openings, B, B, between the bars. 
Through the center of the bars and across the entire 
furnace extends a supply chamber, C, to be kept con- 
tinuously full of air by means of a small pressure 
blower. The side surfaces of each bar at the point, D, 
are planed so as to form an air-tight joint when the 
bars are placed together. 

A one horse power blower will furnish sufficient air 
supply to boilers of 100 horse power or less. No altera- 
tion or reconstruction of either the fire box or chim- 
ney is required for the introduction of this improve- 
ment. The exact size and shape of the bars they are 
to replace are copied in making the patterns for the 
Gadey air grate. 

It will be seen that this method of supplying air 
does not constitute forced draught, as commonly under- 
stood, because the natural draught admitted between 
the grate bars is employed in conjunction with the air 
blast through the hollow bars, thus enabling uniform 
and complete combustion to be maintained over the 
entire grate surface and increasing the capacity of any 
boiler where the improvement is introduced. It is 
especially advantageous in burning any small coal or 
screenings of coal, as well as such fuels as sawdust and 
mill waste from any kind of wood, bagasse from sugar 
cane and waste from cotton seed ; in fact, any fuel re- 
quiring quick combustion to utilize it for steam pur- 
poses. 

The constant circulation of air inside the bars tends 
to prevent clinker from adhering to the grate and also 
prevents the bars from being easily burned out. 

This improved grate is patented and manufactured 
by Brown Bros. Manufacturing Company, Jackson 
and Clinton Streets, Chicago, IlL 



BOllH. 

Dr. E. L. Tiffany, of Princeton, N. J., in the Eclectic 
Medical Journal for December, considers the use of a 
fluid extract of barosma crenat., Sj. in plenty of 
water, four times a day, to be a rapid cure for boils. 




THE OLIN GAS ENGINE. 
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Birds wblcli Sing ou the Nest. 

BT HOBXIS GIBBS, KALAMAZOO, KICH. 

Among birds, the females do not sin^, and althongb 
many species have iQusical call notes and agreeable 
tones in conversation, which are shared in by both 
sexes, still the true song is only rendered by the male 
bird. I am sincere in saying that the lady bird talks 
more than her mate about the house, but I will admit 
that when away from home she is very discreet in this 
respect. In attending to her duties of incubation she 
is very quiet, and it is seldom that a note is heard from 
her while on the nest. It has even been said that all 
birds are silent when incubating, so as to avoid obser- 
vation. However, although most species are quiet 
when sitting, there are a few which chirp loudly when 
so engaged, and some even burst into exuberant song. 

Pew observers are aware how assiduous are the at- 
tentions of the two birds to one another during in- 
cubation, and the credit which is due to the father 
bird in his devotion in covering the eggs' in his mate's 
absence is not allowed him. 

Of course, when a bird is heard singing on the nest 
we know that the notes come from the male, but many 
young observers are inclined to attribute the song to 
the female. Another source of error in failing to iden- 
tify the sex occurs with those species in wbicb the sing- 
ing male assumes ^be plumage of the female until the 
second or third year. 

The chipping sparrow sometimes sings his chatter- 
ing refrain while upon the eggs. Yellow warblers are 
not rarely heard singing from the nest, but one has to 
wait patiently in a neighboring copse, at the proper 
season, in order to hear, see and be convinced. 

I have once beard the Maryland yellow-throat's song 
from its concealed nest in the grass ; in fact, I found 
the nest, from bearing the peculiar notes, almost at my 
feet. Several times the song of the house wren has 
reached me, coming from the cavity where the old 
bird was sitting solacing himself in his gloomy nesting 
spot. 

Once each I have heard the notes of the black-billed 
cuckoo, scsjlet tanager, orchard oriole, goldSnch and 
thelhermit thrush, the latter the only thrush whose song 
has positively reached me from the nest. One would 
think that tbe brown thrush, cat bird and robin, as 
great singers, would burst forth on the nest, but it 
must be borne in mind that these thrushes all prefer 
higher perches for singing, while the hermit is a ground 
nester and often sings on the ground. 

But of all tb« species which are musical while 
sitting, the warbling vireo heads the list, both for 
persistence and for beauty of song, according to my 
note-book. Any one can listen to the song of the warb- 
ling vireo on the nest if the trouble to find a nest with 
eggs in May or June is taken. For when the mate 
takes his trick keeping the eggs warm, he cheers him- 
self, and enlivens the surroundings by pouring forth 
his rippling, inspiring melodious warble. I have heard 
him sing from the nest in early morning, in the hottest 
part of the day, and in the early twilight, and I have 
heard him issue as many as twenty bursts of song dur- 
ing one spell on tiie nest, and have discovered tbe nest 
on more than one occasion by the sweetly modulated 
tell-tale song. 

These ten species are all the birds which I have found 
to sing while on the nest. —Science. 

Football. 

Dr. Amidon, of New York, has taken the pains to 
make a list from the Lancet's reports of accidents that 
came to the notice of the editor in the year 1892. How 
many casualties escaped noticecaonot be told. In this 
year 33 deaths occurred in England that were directly 
traceable to football. Those indirect ones that oc- 
curred subsequently or that will occur are left ;for 
future historians. Here is Dr. Amidon's little list of 
tbe English accidents requiring hospital treatment : 
Concussion of brain, 3; injury to the bead, 1; injury to 
the nose, 1; fracture tit the nose, 1; fracture of the jaw, 
1; fracture of the collar-bone, 20; dislocation of arm, 1; 
compound fracture of arm, 3; fracture of arm, 5; bad 
fracture of left arm, 2; serioos injury to arm, 1; com- 
pound fracture of tbe elbow, 1; fracture of the left 
wrist, 1; fracture of ribs, 3; severe sprain of thigh mus- 
cles, 1: fracture of thigh, 3; injury to leg, 1; fracture 
of leg, 29; bad fracture of leg. 1; compound fracture of 
leg, 5; fracture of knee-cap, 1; severe injury to knee- 
cap, 2; fracture of ankle, 3; dislocation of ankle, 1; 
sprained ankle, muscles, and tendons severely wrench- 
ed, 1; severe injury to foot, 1 ; fracture of spine, 1; seri- 
ous injury to spine, 1; serious injury in groin, 1; severe 
internal injuries, 2; severe internal injuries, fatal in 
two days, 1; fatal abdominal injuries, 6; undesoribed 
accidents followed by death, 3; undescribed accident 
followed by lock-jaw and death, 1. Total number of 
grave injuries, 109. For the year 1893 the returns are 
not yet in. In the £arace< of November 18 there are re- 
corded, as occurring during the preceding week, three 
cases of fractured leg; one of kick in abdomen, with 
death; one of concussion of spine; one of fractured 
clavicle; one of injury and death. This year, therefore, 
there have been at least twenty-eight deatiis in Eng- 
land. — Medical Record. 



AN IHFBOVED FASTENINO FOE ENVELOFES. 
A durable fastener, permitting of the ready examina- 
tion of the contents of an envelope, and yet well 
adapted to hold the envelope securely closed for filing 
away, is shown in the accompanying illustration, and 
forms the subject of a patent recently issued to Dr. 
George A. Harris, No. 301 North Laurel Street, Bridge- 
ton, N. J. The improvement is applicable to any of 
the ordinary styles of envelope. At the junction or 
pointjof overlapping of the side flaps, a metallic re-en* 
force, or plate of thin perforated metal, is secured to 
the body of the envelope. The plate, shown in the 
small figure at the right, has at one edge an extension 
adapted to form a tongue, and is secured upon the en- 
velope by being 




bent upon itself, 
the perforations 
aiding in retain- 
ing it in position. 
A metallic re-en- 
force, bent from a 
blank, as shown 
in the small figure 
at tbe left, is also 
attached to the 
flap of the enve- 
lope, and has an 
elongated slot 
adapted to receive 
the tongue, the 
envelope being 
then fastened by 
bending down the 
tongue. An adhesive flap is then secured over the fas- 
tening, or any other preferred form of seal may be em- 
ployed, when the envelope cannot be opened without 
showing that it has been tampered with. 



Electric Light Company in 1881 or 1882, and it was 
about this time that he first heard of Edison and his 
work. 

Mr. Goebel's connection with the recent incandescent 
lamp patent suits has so often been referred to and is 
80 fresh in the minds of our readers that further com- 
ment Seems unneceBSary.— JEtecfriea? World. 



HARRIS' ENVELOPE FASTENING. 



Snoivflake FbotograpbT. 

Mr. A. Sigson, a professional photographer at 
Rybinsk, contributes an account of his method of ob- 
taining photographs of snowflakes to the Journal of 
the Rusiian Physico-Chemical Society. He used a 
Zeiss microscope provided with an aplanatic lens and 
a long f ocus camera. This was placed near an attjo 
window at a strong inclination to the horizon. Tbe 
flakes were received on some rough cloth and trans- 
ferred to a small net of cocoon fibers stuck on a card 
perforated in the middle. This card was placed on the 
stage of the microscope, and the illumination was so 
arranged that half the field was uniformly illumlkated 
and tbe other half shaded oft. For an enlargement of 
fifteen times, the exposure lasted two to five secoade, 
with plates supplied by M. Lumtere. To avoid the 
melting of tbe flakes by the breath of the operator, the 
latter is obliged to breathe through a pipe bent back- 
ward during the adjustment of the apparatus, 

__ ^ , > I l» . - - I T-. 

HSNET OOSBEL. 

On December 4, the death of Henry Goebel occurred 
in this city, of pneumonia. Henry Goebel was born in 
1818, in the village of Springer, asniallplace not far from 
Hanover, Germany. He received a fair education intbe 
branches commonly taught in the public schools. He 
early developed the tastes of a mechanic and a fondness 
for skillfully working out his ideas in a material form. 
He early learned the trade of a watchmaker and opti- 
cian. In the early part of 1849 he landed in New York. 
He soon began to work on electrical devices and turned 
his attention to incandescent lamps, and in the early 
fifties, it is claimed, constructed lamps, first from 
cologne bottles and 
afterward from tube 
glass. 

The hairpin lamp was 
the next form of lamp 
which be constructed, 
the leading-in wires be- 
ing made of iron, pla- 
tinum, or copper, or 
sometimes even of other 
metals. He also made 
numerous other lamps 
of the meat saw type 
from time to time, and 
during the period from 
1860 to 1880 he gave 
away many lamps of his 
construction and ex- 
hibited many others to his friends. The story of his 
big telescope, which he exhibited in Union Square and 
elsewhere in New York City, and with which be used 
his incandescent lamps to attract customers, is too well 
known to need repetition here. 

In 1881 Mr. Goebel became connected with the 
American Electric Light Company, and for some time 
made carbons for it. The reason Mr. Goebel gives 
why his lamps never came into practical or commercial 
■ use is tbe lack of a suitable source of current. He was 
obliged to rely upon primary batteries, which were 
both expensive and unsatisfactory. He did not hear 
of the application of the dynamo to electric lighting, 
he claims, until after his coooectiOO with the American 




Photogl-aphte Notes. 

Removing Tettow^ Qreen, Red, or Dichroic Fog.— Dr. 
Meniere, of Paris, advises the following treatment ; 
Soak the negative in ordinary water for five minutes, 
and then immerse in — 

Water 100 parte. 

Bromide of BOdium S " 

Bromine water 3 " 

Leave in for ten or fifteen minutes. The bleached 
image is well washed and dried, and the image rede- 
veloped with an amidol-sulphite developer. — Br. Jour. 

The Blue Process. — The following process for produc- 
ing cyanotypes on paper is recommended by Herr F. 
Veress, the well known photographer of Hungary, in 
the Photo. Almanach f. 1893. Twosolutions should be 
prepared : 

SOLUTION A. 

lion sod ammonia citrate....... , 8e7«jnnM«. 

Ammoninm ferrocyanide 2 " 

Oxalic acid 1 gramme. 

DiBtilled water 120 c. c. 

SOLUTION B. 

Ferricyanide of potae»ium 8 grammes. 

AmmoDinm ferricyanide 2 *' 

Distilled water laOc. c. 

The two solutions are mixed and then filtered. Pre- 
viously moistened glossy bars'ta paper is floated on the 
filtered solution for about tour minutes, when it is 
dried at 89° F. The paper is then printed in the usual 
manner beneath a negative. The prints are washed in 
soft water, and then placed on&by one in a mixture of 
100 parts water and 1 part of hydrochloric acid. They 
are allowed to remain in it about five minutes, until 
the image has become quite pure. Finally, the prints 
are well washed in clean water. 

To produce blue printson canvasand silk, the follow- 
ing process is given by the same author : 6 grammes of 
arrowroot are dissolved in 60 o. c. of water; 2 grammes 
of gelatine are dissolved In 60 c. c. of warm water; 300 
c. c. of water, to which has been added 1 gramme of 
ordinary white sugar, 10 drops of glycerine, and 6 drops 
of a saturated solution of caustic potash, are boiled, 
and the arrowroot and gelatine solution added to It by 
constant stirring. The liquid fa then filtered through 
flannel in a flat dish resting In a waxtn water bath. 
The fabric to be sensltieed Is pkced on the liquid and 
allowed to float for from foHrto five minutes ; it is then 
mounted on blotting paper, which is fastened to a 
drawing board and dried in a warm room. The fabric 
is sensitized and printed as described above, and it 
should be used soon, for it quickly loses its sensitive- 
ness. Before fixing, the prints should be placed one 
by one between sheets of blotting paper, in order to 
avoid spots. Fixing is done, as above described, in 
water acidulated with hydrochloric acid. 

How to Print on Marble.— Mr. Villon publishes the 
following process : Coat an unpolished plate of marble 
with the following solution : Benzine 500 parts, spirits 
of turpentine 500 parts, asphaltum 50 parts, pure wax 5 
parts. When dry expose under a negative, which will 
take in sunshine about twenty minutes. Develop with 
I spirits of turpentine or benzine, and wash in plenty of 
water. Now cover the plate where it is intended to be 
left white with an alcoholic solution of shellac, and im- 
merse the same in any dye which is soluble in water. 
After a while, when enough of the coloring matter has 
entered the pores of the stone, it is taken out and pol- 
ished. The effect is said to be very pretty. — Photo- 
graphisches Archiv, 

Thiosinamine as a Photo. Fixer. — Herr Valenta has 
experimented with thiosinamine as a fixing agent. He 
finds that silver chloride dissolves in a 1:10 solution of 
thiosinamine as easily as in hyposulphite, silver bro- 
mide dissolves less readily, and iodide scarcely at all. 
The new solvent, therefore, can only be employed for 
chloride papers. 

Gelatine in Hot Weather. — If in bot weather the 
gelatine has a tendency to leave the support, Der 
Amateur Photograph recommends a preliminary im- 
mersion of the prints for five minutes in — 

Potash alum 6 grflmmed. 

Water 100 

Wash and tone in — 

Alnminnm ealphocjanide 15c. c. 

Water 100 " 

Gold chloride eolation MO 10 " 

Fixation and washing as usual. The aluminum sul- 
phocyanide is a liquid. 

Dr. A. Steinheil.—W e have to announce the death, 
on the 4th ult., of Dr. Adolph Steinbeil, a member of 
the well known firm of opticians in Munich. He as- 
sumed the direction of the house in 1862, thus succeed- 
ing his father. Astronomical optics engaged his par^ 
ticular attention, while he will ever be associated in 
photographic history with the aplanitts and anti- 
planats bearing his name. 



© 1894 SCIENTIFIC AMERICAN, INC 



January 6, 1894 ] 



Mtuniitu ^mtxitm. 



^Correspondence. 



Antlciulty of tbe Solar Cantery. 

To the Editor of the Scientific American : 

In the Scientific American for December 9, 1893, 
is an article entitled " Solar Cautery as a Remedial 
Agent," also the statement that " the use of the solar 
cautery was the discovery of Augustus Barnes, of 
Southington, Conn., was patented by him May 28, 
1867," etc. The sun's rays, concentrated by means of 
lenses, i. e., "burning glasses," have been employed in 
surgery from the most remote ages of which we have 
trustworthy accounts to the present. Scattered 
through the history of surgery are many cases where 
the sun's rays have been usedas a cautery. 

The oldest medical work in my library is the " Dic- 
tionnaire de Medecine," published at Paris in 1834. In 
vol. 7, page 57, we read : 

" Cauterization by the solar rays in a single focup. 
by means of a single or several lenses, is excessively 
painful and almost insupportable and ought to be 
abandoned. One of us, Mr. Marjoleu, saw at the 
Salpetriere a young girl who had been brought there 
as incurable. Her nose was nearly eaten off by a ring- 
worm ulcer, which extended to both cheeks. This 
malady commenced with a small ringworm that some 
one had tried at different times to destroy by this man- 
ner of cauterization." 

Here we have the solar cautery employed in one of 
the most noted hospitals on earth, and the case pub- 
lished in a well known medical work thirty-three years 
before the date of Barnes' patent and sixty -seven years 
before the publication of Dr. Thayer's paper. Further, 
the bibliography of thisjsub ject published extends back 
to Costiro's work, printed at Venice in 1595. 

John W. Kales, M.D. 

Franklinville, N. Y., December 11, 1893. 



Brief Hlatory of Petrolenm. 

BT A. C. BEfKlJICT, ASSISTANT STATE OEOLOOIST OP INDIANA. 

A variety of liquids, variously known as coal oil, 
crude petroleum, earth oil, maltha, mineral tar, 
naphtha, steinoU, bitumen liquid, etc., and correspond- 
ing in the characters of inflammability and insolubility 
in water with the animal and vegetable oils, have long 
been known to occur in many parts of the earth. 

The countries most famous for the occurrence of 
mineral oils are the United States, Russia, Bunna, 
and the West Indies. They also occur in China, India, 
Italy, Germany, Switzerland, and in limited quantity 
in France and England. 

Chemically, all the various products known as 
naphtha, petroleum, etc., are closely allied, as they 
consist mainly of oils of different density and volatility. 

The earlier analyses of oils were crude, inasmuch as 
no further attempt at separating the substances they 
contained was made than merely heating the oil, cool- 
ing the vapors of distillation, and treating the product 
with sulphuric acid. This sufficed to show that the 
constituents of petroleum are compounds of hydrogen 
and carbon. It was not until a comparatively recent 
date that any advance was made in the chemistry of 
the hydrocarbons, but now we have a long list of ar- 
ticles of the utmost importance in the arts and sciences 
derived from the researches of the chemists in this 
direction. 

The earliest analysis of petroleum I have been able 
to find a record of is that of Winterl, made in 1788, of 
a black, heavy-bodied petroleum from Hungary, which 
yielded a colorless oil, a yellow oil, and a buttery mass. 
The last was probably an impure paraffine. In 1817 
the native naphtha of Miano, in the duchy of Parma, 
Italy, was used for lighting the streets of Genoa. This 
is probably the earliest use by a city of crude petro- 
leum for lighting purposes. In an account published 
at that time it is described as being a transparent thin 
yellow liquid, lighter than water, with a strong, per- 
sistent smell. 

Bitumens are found of all degrees of consistency and 
of many shades of color. The naphtha of Georgia, on 
the Caspian Sea, is as colorless as pure water, while 
the asphaltum from the island of Trinidad is a black 
semi-solid body called the "bitumen lake." The 
light, clear oils consist almost wholly of carbon and 
hydrogen, while the heavier, darker and more solid 
varieties usually contain oxygen, and frequently sul- 
phur and its compounds, carbon and bitaminized car- 
bonaceous matter. 

The well known odor of crude petroleum is nearly 
always due to bituminous matter, spoken of above, or 
to sulphar compounds, as sulphureted hydrogen. To 
the last is due the odor noticeable in the waters of 
many of the artesian wells. 

From the colorless varieties we pass by imperceptible 
gradations through the heavier and darker varieties 
of petroleum to mineral tar or pitch, that is generally 
considered petroleum, in which there is enough bi- 
tuminous matter either dissolved or suspended to ren- 
der it black and of a semi-fluid consistence. This 
mineral tar is intermediate between the light-bodied 
oils and the solid asphaltum. — Clay Jour. 



mammled Animals. 

Not only did the ancient Epryptians embalm the 
bodies of the human dead, they performed a like oper- 
ation upon the remains of the sacred animals, though 
in general less expense and trouble were taken over 
them, animals being chiefly prepared by soaking in 
natron. The.Iist ofjsacred animals is a long one, though 
the very ones that were most highly esteemed in some 
places were most abhorred in others. The list includes 
dogs, cats, monkeys, lions, wolves, jackals, foxes, hy- 
enas, bears, ichneumons, shrew mice, bulls, deer, goats, 
sheep, hippopotami, vultures, eagles, falcons, hawks, 
owls, ibis, geese, swallows, crocodiles, toads, lizards, 
serpents, fish of various kinds, rats, mice, beetles and 
even insects and flies. As a rule, with the large ani- 
mals, the head only was mummied, the body being rep- 
resented by pieces of wood. The birds are squeezed 
together and lose their shape, except the ibis, which, 
according to Belzoni, is formed like a fowl ready to be 
cooked. The ibisaud the hawk appear to have had the 
most care bestowed upon them, for resin and asphalt, 
are frequently found within their envelopes. Birds in 
general, having been wrapped in their bandages, were 
then placed in an earthen urn and deposited in the 
tomb. No mummies of animals are to be met with in 
the tombs of the higher class persons ; most of them 
had their own proper sepulchers consecrated and ap- 
propriated to their species only, but they were occa- 
sionally found mixed. 

The catacomb of birds is distinct from the catacomb 
of human mummies. One bird only is inclosed in each 
earthen pot, and an infinite number of pots werefound 
in good order, whole and sealed ; the hot nature of the 
materials with which they had been embalmed had, 
however, dried up the greater number to powder. 
Upon the possession of Egypt by the French, upward 
of five hundred mummies of the ibis alone were discov- 
ered in the catacomb of birds. Certain animals were 
maintained at the public expense in sacred parks, and 
persons were appointed to nourish them with the 
greatest care. Bread, milk, honey, meat, birds, fish, 
etc., were all supplied, according to the nature of the 
animals. No expense was spared : the keepers bore 
upon their persons the resemblance of the species to 
which their care was devoted, and people paid marks 
of respect to them as they passed along. The greatest 
sorrow was manifested at the death of any of them ; 
they were embalmed and interred with great pomp and 
splendor. So great was the veneration in which these 
animals were held, that though when a famine afllict- 
ed Egypt the people were driven to eat human flesh, 
yet the sacred beasts, birds, reptiles or fishes were al- 
ways respected ; they would rather eat their own spe- 
cies than lay sacrilegious hands upon what might be 
gods in disguise. Animals of the lowest character, 
even noxious insects, were fostered in their temples, 
nourished by their priests, embalmed after death, en- 
tombed with pomp and received all kinds of honors. 
Those who, either by accident or design, occasioned 
the death of any of these animals, paid the forfeit of 
their lives as the penalty of the offense. Diodorus 
Siculus says : "He who has voluntarily killed a conse- 
crated animal is punished with death ; but if any one 
has even involuntarily killed a cat or an ibis, it is im- 
possible for him to escape capital punishment ; the 
mob dra{;s him to it, treating him with every cruelty 
and sometimes without waiting for judgment to be 
passed." 

If a cat died, the owner of the hoase shaved off his 
eyebrows ; but if a dog died, he shaved his whole head, 
which would appear to denote that dogs were held in 
greater veneration than cats. In either case the great- 
est grief was shown, the people beating themselves on 
the breast and uttering doleful cries. The animal was 
then delivered to the embalmerto be prepared and de- 
posited in the proper tomb. The cat was principally 
worshiped at Bubastis. Most of the cats that died in 
Egypt were embalmed and buried there. In the desert 
valley near to Beni-Hassan is a small temple excavated 
in a rock and dedicated to the goddess Bubastis. sur- 
rounded by different tombs for sacred cats, some cut 
in the rock. Before the temple, under the sand, there 
was found a large mound of mummies of cats folded in 
mats and mixed with those of dogs ; and further on in 
the desert plain were two large coUectionsof mummies 
of cats in packets and covered with ten feet of sand. 
One tomb was filled with cats carefully folded in red 
and white linen, the heads covered by masks repre- 
senting the cat, and made of the same linen. 

There have been more mummies of the ibis found in 
Egypt than of any other bird or animal, but very few 
in a perfect state. At Memphis there are thousands of 
them in pots of common stone or blue ware, or of hard 
polished stone of a lengthened conical figure ; even the 
eggs of the ibis have been found preserved. Hardly 
ever have mummied animals been discovered in the 
human tombs, and never by any chance were amulets 
put with animals. Crocodiles were embalmed and de- 
posited in catacombs purposely excavated for them. 
The small ones were bandaged entire, but when they 
attained any size only the head was embalmed, the re- 
mainder of the animal being represented by stalks of 
palm trees, bandages, etc. In the caves of Maabdeh, 



however, entire mummied crocodiles of the largest size 
have been found perfectly preserved. Generally five 
or six serpents were inclosed in one envelope. In some 
instances the bandaging was very carefully done, and 
the cloth was of a red color in addition to the usual 
yellow-stained linen. In addition to these, numerous 
small fishes have bees discovered, and yet smaller in- 
sects, all carefully embalmed and deposited in the sev- 
eral tombs prepared to receive them. In many cases 
the animals were placed in mummy pots, in others 
' simply bandaged and laid in the pits, and in only a 
few instances have they been put in cases like the 
human mummies. These latter receptacles are of dif- 
ferent kinds and shapes. The first, or cartonnage case, 
is composed of folds of linen cemented together and 
plastered with lime on the inside. They are as firm as 
a board, and required to be sawed through in order to 
I get at the body. The shape corresponds to that of the 
. human frame. On the head is represented a face, 
either male or female, and the features are often de- 
picted in gold and colors Some of these cases are very 
handsome, the colors with which they are decorated 
having retained their freshness and beauty in a most 
surprising manner. Red, blue, yellow, green, white 
and black are the colors to be found on the cases and 
on the walls of the tombs. — London Society. 



Cure for Naupatlila or Sea SieKiiesK. 

In a recent issue of the N. Y. Medical Journal, Dr. 
W. W. Skinner,whohashad long experience as a ship's 
surgeon, describes a method of treating sea sickness 
which he has found, in most cases, to be reliable and 
successful. 

The dose by subcutaneous injection in a well devel- 
oped case of naupathia should be for adults from a 
half to one milligramme of atropine and one milli- 
gramme of strychnine dissolved in mint water. The 
following is the formula : 

AtropiD. enlphat 0'02 gramme. 

Strychnin, snlphat 0'04 gramme. 

Aquas menth. pip 4O'#0 grammes. 

One gramme, or one cubic centimeter, of this solu- 
tion contains half a milligramme of atropine and one 
milligramme of strychnine. 

Dr. Skinner says : 

The effects of this medication are of ten surprising. 
In the majority of simple cases of sea sickness the pa- 
tients cease vomiting: at once after having received 
a single injection of one cubic centimeter of the above 
solution. Soon afterward they feel no more nausea, 
cephalalgia, or distress. Only a few minutes are re- 
quired for this result to be obtained. Occasionally two 
injections are necessary to produce complete euphoria. 

Everybody knows what a pitiful spectacle a reall.v 
very sea sick person presents. He is painfully seated 
near the ship's rail or a basin or is lying down, caring 
not how or where, so long as he can vomit easily; he 
is pale, apathetic, vomiting, and suffering from head- 
ache and vertigo. But the injection of these alka- 
loids transforms this person in a little while. He ceases 
to groan, the vomiting stops, color returns tohis cheek, 
and he affirms that he is " much better," or that he 
does not suffer any more at all. If the injection is 
given during the day time, he almostalways falls asleep 
for half an hour or longer; if given in the eveniner. 
when the patient has retired for the night, the sleep 
is calm, prolonged, and restoring — so much so that 
when the physician visits his patients on the following 
morning he hears them assert with satisfaction that 
"the night was passed very well." This means a great 
deal to a person who has been kept awake a night or 
more by sea sickness. 

What is it that we mean by the cure of sea sickness ? 
Do we mean that as soon as the remedies are given the 
vomiting patient gets right out of bed and promenades 
the deck as gayly as if in a ball room ? By no means. 
There is no power in the universe that could produce 
that result while the sea is still rolling high. But we 
do mean that the vomiting and even the nausea stop, 
that the splitting headache stops, that the patient is 
comfortable, that he or she generally falls asleep a 
little while, and that soon afterward food is relished 
and retained. The patient may still remain in bed. but 
he is not sea sick, and it is not necessary to wait for 
still water before this result can be obtained. Can 
mo'<} than this, or as much as this be said of any 
othf r method of treatment of sea sickness t 

Iiet it suffice to say. in conclusion, that the judicious 
employment of this method never does any serious 
harm; that it may very rarely be inoperative, owing to 
some cardiac, vascular, or nervous lesion; but that in 
simple naupathia it always produces amelioration and 
generally a cure of this affection. 

< I » I » 

Facsimiles of types used in writing in the various 
foreign languages on the improved Hall Typewriter 
constitute a neat little double leaflet just published by 
the National Typewriter Company, of Boston, Mass. 
It includes several styles of type for correspondence in 
German, Russian, French and Spanish, besides Italian, 
Portuguese, Bulgarian, Servian, Bohemian, Danish, 
Swedish, Armenian, Hungarian, Roumanian and 
Hebrew, etc. 
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TSE CBVI8EB NEW TOBK IN DRY DOCS. 
The first actual service ofourbignew armored cruiser 
USew York was to be sent to Brazil, and she steamed 
away from New \orlt for Rio Janeiro on December 86, 
The decision to send her there was apparently made 
with some precipitancy by the Navy Department, for 
the final docking and cleaninsf and painting of her 
hull, with the taking on of fall supplies of coal and 
provisions, were effected with gr6at expedition. It had 
been considered doubtful whether any dock in this 
country was large enough to take in the New York, 
which is 380 feet 6 inches long and 64 feet broad, with 
a mean draught of 33 feet 6 inches, and a displacement 
of over 8,000 tons. But with good management no 
difficulty was experienced in getting her into theifine 
new dry dock at the Brooklyn navy yard, although 
there was only about 14 inches on each side of the 
cruiser between her and the dock at the entrance. 
Our view is from a photo- 
graph. Her three-bladed 
propellers are of man- 
ganese bronze, 16 feet in 
diameter each and 20 feet 
pitch. When the cruiser 
had been floated into po- 
sition in the dock her keel 
was about 10 inches above 
the blocks set to receive 
her, and she was drawing 
25 feet 6 inches at the stern. 
As soon as she was wholly 
insidethedock, the caisson 
which forms its gate was 
towed into the entrance 
and filled with warier until 
it sunk tightly into place, 
after which the cruiser was 
nicely centered over the 
keel blocks and shored. 
Tbe sailors worked on 
floats to scrape and scrub 
the cruiser's sides as the 
pumps lowered the water, 
and, by night 6t the same 
day, the vessel had receiv- 
ed its prime coat of anti- 
corrosjve paint. This dries 
almost as soon as it is put 
on, and the bottom was 
ready the next morning 
for a coat of antifouling 
paint. The latter was put 
on hot, with wide brushes, 
and the job was finished 
during the day, so that on 
the next morning the ves- 
sel was ready to be floated 
from the dock, having been 
but little more than forty- 
eight hours out of the 
water. 

8 1* 

Feitnats as an Artlele 
of Food. 

In the Berliner klinische 
Wochtnschrift (cited in the 
Centralblatt fur klinische 
Medioin) Dr.P.Furbringer 
treats of the peanut as an 
article of food rich in albu- 
men, of which it contains 
forty-seven per cent, to- 
gether with nineteen per 
cent of fat and non-nitro- 
Ksntius extractive matters. 
He recommends the use of 
roasted peanuts in the form 
of soup or mush. On ac- 
count of their cheapness, 
peanuts are recommended 
as a popular article of food, 
especially in poor houses 
and the like ; moreover, 
they are recommended 

as an article of food for the corpulent, for dia- 
betics, and for the subjects of kidney disease, in the 
last mentioned of whom foods rich in animal albumen 
are to be avoided. 

♦« *>» • 

minot's liedge Ijlglithoasv. 

Work could be carried on only from April to Sep- 
tember, the sea being too rough at other times to ad- 
mit of the workmen gaining a footing on the ledge, or 
even of approaching it with safety. Theflrst blow was 
struck Sunday morning, July 1, 1855. The building of 
Minot's Ijedge Lighthouse was a work for humanity, 
and therefore Sunday, the first day the weather had 
been propitious for beginning operations, was utilized. 
The weather allowed of only one hundred and thirty 
working hours at the ledge that entireseaeon. Prepar- 
ing a partly submerged rock to receive the foundations 
of a granite tower is quite a different matter from dig 
ging a hole in tbe ground on shore. Ouards in boats 



constantly plied around the ledge to pick up workmen 
who might b.' washed off into the sea, and their 
services were frequently required. 

Not until July 9, 1857, could the first stone be laid. 
During that season there were again only one hun- 
dred and thirty working hours at the ledge. Antici- 
pating such a contingency, Captain Alexander had 
picked out a force of good all-round workmen, so that 
when work had to be suspended on the ledge the morale 
of his force would be maintained by keeping the men 
occupied on shore in shaping the granite blocks for the 
tower, and fitting the courses on a model, so that no 
time would be lost in correcting errors after the blocks 
had been shipped to the ledge. As a matter of fact, 
work on the model disclosed several miscalculations 
which would have caused annoying delay had they not 
been discovered in time to be rectified on shore. The 



Ijamlnons Patnt. 

Nearly every one has heard of luminous paint— the 
sulphide of calcium ; but it is probable that comporar 
tively few persons know much about the behavior of 
this interesting compound. When of good quality it 
is quite white, as seen by reflected light, but the light 
that is emitted by it in the dark immediately after ex- 
posure to the direct rays of the sun is quite blue, and 
the emitted light is of a lavender hue directly after 
subjection to the action of ordinary diffused daylight. 
Both of these colors, however, in a dark room rapidly 
fade into a white light that is more luminous. A 
greater luminosity is produced by a short and near 
exposure to an ordinary artificial lijtht, or by being 
placed near a window about sunset on a rainy day. 
The direct rays of a blight, full moon falling on it for 
several minutes have very little effect, making it barely 



tower was completed September 16, 1860, in 1,102 hours I visible in a dark room. After ten seconds' exposure 

to good, diffused daylijrht, 
which is as effective as an 
exp<isnre of ten hours, this 
subslsiiice will give out a 
practical light for ten or 
twelve hours, and its 
luminosity will not entirely 
disappear in less than thir- 
ty hours. This great differ- 
ence in the time required 
for the absorption and the 
etuission of light is quite 
remarkable, and it makes 
it seem as if the light emit- 
ed were many times great- 
er than that absorbed. 

When the luminous 
paint of poor quality is re- 
moved from light to dark- 
ness, the light emitted by 
it fades rapidly, and in a 
few minutes becomes of a 
dull reddish or smoky 
color, much like that of 
the moon during its total 
eclipse. 

A temperature of 300 de 
grees to 400 degrees will 
not put calcium sulphide 
into a luminous condition, 
though, after exposure to 
light, an increase in tem- 
perature of 25 degrees will 
make it niach more 
luminous. That this is 
not a conversion of heat 
into light is shown by the 
fact that if kept at a high 
teitiperature it will become 
non-luminous in a shorter 
time. As might be expect- 
ed, a lowering of temper- 
ature by ether or other 
volatile liquid will dimin- 
ish the luminosity. 

This luminous condition 
is not conveyed from par- 
ticle to particle, like heat. 
If a quantity of the dry 
powder be exposed to the 
light all day, on breaking 
through the surface the 
interior will be found to be 
non-luminous, the light 
having affected the outer 
portion to the depth of 
perhaps a sixty-fourth of 
an inch. If a bottle, partly 
filled with the dry powder, 
he revolved in the light 
until the whole mass has 
become luminous, and then 
be set away in the dark, 
the interior loses its light 
as rapidly as the surface, 
but in doing so does not 
and 21 minutes, at a cost of $300,000. In shape it is help the surface to glow any longer or more brightly, 
the frustum of a cone, one hundred and fourteen feet What becomes of the interior ? Does it change into 
and one inch in height, incluiiing the lantern.— QustaV heat 1 Perhaps some physicist, with facilities for 
Kohbe, in the Century. \ delicate measurements, can answer these questions. 

■» < « > ^ \ This non-conductivity of light admits of the produc- 

Earop* orowlng Colder. \ tion of some impressive effects. If the hand, with fing- 

That the continent of Europe is passing through ers spread, be held against the flat surface of luminous 
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a cold period has been pointed out by M. Plammarion, 
the French astronomer. During the p,'(.st six years the 
mean temperature of Paris has been about two degrees 
below the normal, and Great Britain, Belgium, Spain, 
Italy, Austria, and dermany have also been growing 
cold. The change seems to have been in progress in 
Prance for a long time, the growth of the vine having 
been forced far southward since the thirteenth cen- 
tury ; and a similar cooling has been observed as far 
away as Rio de Janeiro, where the annual tem- 
perature has been going down for some years 
past. 



paint while exposed to the light, a black hand on a 
luminous field will be seen. If, however, the painted 
surface, while acted on by light, be well covered by a 
card having an opening the size and form of a hand, 
and then moved about in a dark room, nothing will be 
seen but a white, fld&ting specter hand. Forms of 
various articles may be thus shown ; but perhaps the 
most pleasing effect is produced by a piece of lace 
drawn tightly over the paint while in the light. The 
luminous properly of this substance is known to have 
remained unimpaired for more than five years. — llie 
Pharmaoeutioal Era. 
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TECTORIVH, BUBSTITUTE FOS WINDOW GLASS. 

We have already described the manufacture of s 
sheet glass in which wire gauze is incorporated. For 
some years, a product of the same nature has been 
manufactured, in which the glass is replaced by a 
special insoluble bichromated gelatine as translucent as 
opal glass and incorporated in the wire gauze. Fig, 1 
shows the aspect of it. This product designated as 
tectorium, has, for some little time, been widely used. 
We believe it of interest to make this curious substi 
tute for window glass known to our readers and to 
point out its useful qualities. 

It has been employed for many years in Austria, 
Italy, Germany, Switzerland and Russia as a covering 
for hothouses, marquises, verandas, roofs of stores, 
windows of factories, etc. It refracts the rays 
of the sun, and, while possessing the translu- 
cency of opal plass, is tough and flexible, bends 
without breaking, is not injured by frost, and 
does not dissolve in water. It is a bad conduc- 
tor of heat, and, when exposed to the air, be- 
comes stronger and stronger. 

Upon passing a slight coat of paint of oil 
color over the tectorium, one obtains an imita- 
tion of stained glass difficult to distinguish 
from the genuine article. It is easily cut with 
shears and may be given any form that is de- 
sired. 

To properly utilize tectorium, it is necessary 
to nail it to the wood of the window like ordi- 
nary glass. When it is a question of employ- 
ing it upon iron, it is necessary to first cover 
the latter with small laths and fix the tecto- 
rium to them with nails (large-headed ones by 
preference) somewhat distant from the edge of 
the material. 

Tectorium is easily repaired, provided that 
tht; damage is not too great. For small holes 
the wire of the ganze isflrstput in place, and 
a special lac prepared for the purpose is then 
inserted. If, on the contrary, the rent is too large, it 
is better to cut out the broken part, and, by means of 
thick lac, fix a piece of tectorium over the hole. 

Some manufacturers who employ the material with 
success assert that it is not only a very curious substi- 
tute for glass, but that it may be considered as much 
cheaper, owing to the long time that it lasts, its resist- 
ance to breakage, 
etc. It is manufac- 
tured in pieces 23 feet 
in length by 4 in 
width. 

Employed for roof- 
ing buildings, hot- 
houses, factories, 
etc., the tectorium, 
having to withstand 
rain, snow, etc., must 
be firmly and care- 
fully fixed to the T 
irons that generally 
compose the frame- 
work of such cover- 
ings. One of the best 
means of obtaining a 
good result consists 
in cutting the 
squares or strips 
three-quarters of an 
inch wider than the 
frame on every side, 
and folding the edges 
upon themselves so 
as to double them. 
After piercing the T 
iron, one puts in 
place the tectorium, 
in which apertures 
are formed opposite 
those of the frame. 
Afterward a small 
strip of wood being 
applied to the dou- 
bled edge, it is fixed 
by screws or rivets 
in such a way that 
the sheet shall be 
firmly compressed 
between the wood 
and the iron (Fig. 2). 
— La Nature. 



of solid silver. When this wa« withdrawn from the 
water and allowed to cool slowly, the pressure of the 
kernel of molten silver contained in the exterior shell, 
which expanded in the process of cooling, precipitated 
the carbon in the form of microscopic black diamonds. 




Fig. 2.-1I017NTINO OF TECTOBIVU. 




Fig. l.-SHEET OF TECTOBIUM, 
A— PSce View. B Section. 

Following this experiment, M. Moissa.n inclosed in a 
cylinder of soft iron a certain quantity of charcoal of 
sugar, and plunged it into a bath of liquid iron, placed 
in an electric furnace. Withdrawing the crucible from 
the furnace, he plunged it in water and allowed the 
mass, as soon as the exterior shell was formed, to cool 
gradually. The result was the production of gen- 
uine diamonds, microscopic indeed, but still 
true diamonds. 



UANUFACTUEE OF OXIDE OF ZINC. 
The zinc ores from which oxide of zinc 
and spelter are manufactured come princi- 
pally from the States of New Jersey, Penn- 
sylvania, Virginia, Illinois, Missouri, and 



Ai-ttfirlal Diamonds 

To obtain the pres- 
sure which he judged 




requisite to the formation of the diamond, M. Moissan 
conceived the idea of utilizing the property that cer- 
tain bodies possess of increasing their volume when 
cooling from a liquid to a solid state. He placedsilver 
and charcoal of sugar in an electric furnace and fused 
the metal to a state of ebullition; a certain quantity of 
carbon was thus absorbed by the metal. The mast) 
was then thrown into water, and at once formed a shell 



Wisconsin. Oxide of zinc is produced by burn- 
ing in furnaces a mixture of fine or powdered 
coal and zinc ore, the burning of the mixture caus- 
ing a vapor to rise from the mass, which, when 



coming in contact with the air, forme itself into a 
white powder. 

Spelter is produced by burning the mixture in air- 
tight ret/orts, the material in which vaporizes and foruw 
itself into liquid zinc. The oxidizing furnaces are 
made of iron and brick, the inside of which is lined 
with fire brick. The burning spaces are about 6 feet 
in length, 4 feet in height, and about 4 feet in width. 
A charge— of which there are six daily— consists of 
about 400 lb. of fine coal and about 5.50 lb. of zinc ore 
crushed, which is moistened with water. When the 
furnace is ready to receive the charge, the mixture i» 
put into the oven. After burning about one-half hour, 
an upper door of the furnace is thrown open to let the 
gas escape and prevent explosion. As the heat from 
the burning mass increases, a vapor Irom the 
heated ore arises, which is carried off through 
an 18 inch pipe or chimney, by means of a 
blast underneath the bottom of the furnaete. 
This blast admiti< the oxygen, which, coming 
in contact with the vapor, causes it to fonn 
itself into a white powder. Running horizon- 
tally and attached to the pipe at the top of the 
furnace is a 4 foot pipe, which connects itself 
by an underground passage to a blower, which 
carries or forces the powder up into what is 
called the bag room. The pipes from the 
blowers run across the center of the room, 
connected to which every few feet apart, on 
each side, are a number of muslin bags rang- 
ing in diameter from 1 to 4 feet. The small 
bags are suspended to the rafters 50 feet above 
and are connected at the bottom to the large 4 
foot bags, which run horizontally each way 
across the room, underneath the bottom of 
which are a number of 2 foot teats. The oxide 
of zinc is blown from the pipes into these bags. 
After a quantity is collected, the blower is 
stopped and the bags collapse and are shaken 
by the attendant, causing the material to 
settle down into the teats, where they are emptied 
in common bags and then screened and bolted. 
After being bolted the material passes to the barrel 
packer. The material passes down through a hop- 
per and into a metal cylinder about the length 
and the diameter of the top of the barrel Run- 
ning down through the center of this cylinder is 
an upright shaft, connected to the end of which is 
a wheel similar in shape to that of a propeller. 
When the machine is in motion the upright shaft and 
wheel revolve, the material passes out through the 
blades, at the same time pressing and packing it 
against the bottom of the barrel, which has been 
raised on the movable platform of the machine. As 
the quantity increases through the blades^, the barrel 
gradually lowers until filled and another takes 
its place. The spelter furnaces are al.so made of 
iron and brick. They are square in shape and 
worked from both sides, the furnaces being div- 
ided off by a firebrick wall about 1 foot in thick- 
ness running across the center. The distillation 

is carried on in cylin- 
drical fire clay re- 
torts. These retorts 
are about 5 feet in 
length and about 1 
foot in diameter and 
XVa inches in thick- 
ness. There are 56 
of these retorts on 
each side, placed in 
rows, so that they 
can be encircled by 
the fireand heat, the 
inner ends resting on 
projecting shelves in 
the center wall and 
pla<>ed so that the 
inner ends are a lit- 
tle higher than the 
other. 

When the retorts 
are all in position 
they are filled with a 
mixture of fine coal 
and ore, the attend- 
ants putting the ma- 
terial in by means of 
semi-cylindrical 
shovels, the opera- 
tion taking about 3 
hours, each retort 
holding about 125 
pounds. After the 
retorts have been 
filled conical-shaped 
tubes or pip^ of fire 
clay are plastered in 
the mouths of the 
retorts and the fires 
started. These coni- 
cal tubes or condens- 
ers are about 18 
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inches in length, about 5 inches in diameter at the base 
and taper down to about 3 inches at the mouth. As the 
temperature increases, small jete of flame of different 
colors issue from the mouth of the condensers; when it 
becomes a dazzling white it shows that the material is 
vaporizing and forming into liquid zinc, which begins 
running into the condensers. The condensers are 
drawn every 84 hours, the attendants emptying them 
by means of long iron rods ladle-shaped on the ends. 
These are drawn back and forth drawing out the liquid 
zinc which runs into iron receptacles held by the atten- 
dants. They are then taken away and moulded into 
40 pound cakes of spelter. The retorts last from 2 to 6 
weeks, the upper ones lasting the longest on account 
of their not being close to the lire. The production of 
spelter in net tons amounts to about 40,000 tons yearly. 
The sketches were taken from the manufactory of the 
Passaic Zinc Company, Jersey City, N. J. 



Eiaiv GavernlnK Sales of nercbandlae. 

Mutual Assent. — The parties must agree to the same 
thing at the same time to make a valid sale or contract. 

Assent need not be in writing, but may be verbal, 
by signs or by the conduct of the parties. Even silence 
often gives consent, as where a man takes up another 
man's goods and walks off with them. In such case, he 
agrees to buy the goods and pay their marked value in 
cash, when demanded. 

The fall of the auctioneer's hammer implies consent 
of both seller and buyer to the bid. 

Performance of an offer or proposed agreement con- 
stitutes assent. 

A mere offer or proposal does not constitute a sale ; 
but if it be accepted, the sale is complete. 

(1.) Offers must be complete and definite, leaving 
nothing to be settled by future arrangements, other- 
wise they are mere proposals to enter into an agree- 
ment to sell. 

Naming the price of goods and nothing more does not 
constitute an offerto sell, to the person inquiring, at that 
price. A letter, stating that the senders wre " author- 
ized to offer" goods on certain terms, if accepted, will 
not bind the seller for any amount the buyer might see 
fit to order. 

An order is usually an acceptance of a previous offer, 
but often it is merely an offer from the buyer, and if the 
order is accepted and filled by the seller, the sale is 
complete. 

An offer, unless limited to a certain time, will con- 
tinue good for a reasonable length of time, according 
to the circumstances and usages of the trade. If not 
accepted within a reasonable time, the offer is con- 
sidered recalled. 

An offer can be recalled at any time before it is 
accepted, and is revoked by the death or insanity of 
him who makes it. 

(2.) Acceptance of an offer must correspond with 
the offer in its terms. If it does and the offer has not 
been recalled, the minds of the traders have met, there 
is an agreement, either to a present sale or to a future 
one. 

If the offer is accepted a moment before it is recalled, 
the trade is binding. An offer cannot be recalled or 
accepted unless the acceptance or revocation be com- 
municated to the other party in some manner. The 
one party may, in his mind, have decided to rescind 
his offer or to accept an offer; but mere intention is 
not sufficient to bind the other party. The intention 
must be followed up by action. 

According to the decision of our courts, however, an 
acceptance to be binding does not have to come entirely 
to the party making the offer. ITie acceptance is bind- 
ing as soon as it is deposited in the poM office properly 
or given to the tele.graph operator. And this is true, 
although the letter or telegram never reaches the 
party to whom it is sent. If the acceptance is mailed 
or telegram started before the withdrawal of the 
offer reaches the acceptor, although the withdrawal 
might have been mailed or telegraphed before the 
acceptance, the contract or sale is made and both 
parties will be bound. 

The acceptance, if sent' by letter, must be actually 
deposited in the post office. The fact that it was placed 
among other letters to be posted will not suffice. 

An acceptance can be withdrawn at any time before 
or simultaneously with its receipt, by the party mak- 
ing the offer. 

If the offer specifies when it will expire, or when 
acceptance must be made, or the manner of acceptance, 
the acceptance must be within the time and in the 
manner specified. If it is not, the offer is considered 
rejected. 

An acceptance that varies the terms of the offer in 
any respect amounts to a complete rejection of the 
offer, and the party making the offer can consider his 
offer rejected. 

If A offers to sell for 10 cents and B says he will 
accept the offer, price payable at 60 days, the offer is 
rejected, for unless it be customary in such dealings 
to give credit for 60 days, the offer is for 10 cents cash 
tlown. 

If A offers at 10 o'clock to sell for 10 cents, and at 12 
o'clock B tells him that he will accept the offer, but at 



the same time A says he will not sell for less than 12 
cents, there is no sale. They failed to assent to the 
same thing at the same time. 

(3.) Fraud in salesmakes them voidable at the option 
of the party who is defrauded. If he chooses, he can 
hold the defrauding party to his contract. Such a sale 
is voidable because the parties failed to agree to the 
same thing. A offered damaged goods while B accept- 
ed an offer of sound goods. 

(4.) Mistake as to the existence, indentity, species, 
or kind of goods, or as to the price to be paid, if it be 
material, will render the sale void. In such case they 
do not assent to the same thing. 

In case such mistake occurred, the party mistaken or 
injured must rescind the sale by notice, or otherwise, 
as soon as the error has been discovered. If he delays 
beyond a reasonable time, his silence will be equivalent 
to confirmation of the sale. 

Property that has ceased to exist cannot be sold, nor 
can property not yet in existence, or not yet owned by 
proposed vendor, but there may be an agreement to 
sell such property, that will bind the parties. 

(5.) Valuable consideration. 

To make a sale binding on the parties, there must be 
money paid down, or agreed to be paid for the goods. 
If goods are exchanged for goods, there is an exchange 
or barter, but it is not, strictly speaking, a sale. 

When the parties deal honestly, the amount of the 
price has no effect on the validity of a sale, provided it 
be some amount, however small. But where there is a 
charge of fraud, a small price is evidence tending to 
prove fraud. 

In a contract of any kind, a valuable and binding 
consideration is any benefit to the party promising, or 
to a third person at his request ; or any injury, loss, 
charge, or inconvenience, or the risk of it to the party 
promised. — Milling. 

» I I 1 » 

The Function of Clothing. 

DR. BOBSOy BOOSE IN THE *TOBTNIGBTLY BBVIEW." 

Wind carries off the layers of air in contact with the 
body, replaces them by colder air, and promotes evapo- 
ration, whereby the temperature is lowered to an al- 
most indefi nite extent. Every one knows the sensation 
caused by wind blowing on damp clothes or on the wet 
skin, and the intense cold thus experienced. To obvi- 
ate this effect the wind must be prevented from reach- 
ing the surface of the body, and for this purpose skins 
and furs are the most efficient coverings. These con- 
stitute extremely warm clothing, and cannot be dis- 
pensed with in many parts of the world. It is perhaps 
well to repeat that these articles possess no warmth in 
themselves. When worn they prevent the natural 
heat of the body from being rapidly dissipated and 
neutralized by the external cold air. Next to these 
come thick, coarse, woolen fabrics which entangle and 
retain large volumes of air. These are especially suit- 
able whenever great fluctuations of temperature have 
to be encountered. Besides the properties alre'idy 
mentioned, there is another peculiarity connected with 
wool which enhances its value as an article of clothing, 
viz., its power of absorbing water, which penetrates 
into the fibers themselves and causes them to swell, 
and also occupies the spaces between them. This pro- 
perty is a very important one as regards health. The 
normal skin gives off nearly a pint of water, in the 
form of perspiration, during twenty-four hours, and 
this fluid disappears by evaporation. The passage of 
liquid into vapor causes heat to become latent, and 
the bodily temperature is thus lowered, as may be 
clearly observed some little time after exertion. If dry 
woolen clothing be put on immediately after exercise, 
the vapor from the surface of the body is condensed in 
and upon the wool, and the heat which had become 
latent in the process of evaporation is again given off. 
Flannel clothes, therefore, put on during perspiration 
always feel warm, whereas cotton and linen articles 
allow the perspiration to pass through them, so that 
the evaporation and cooling processes are unchecked. 
There is, therefore, an obvious reason for selecting 
flannel clothing for wearing after active exertion. An 
individual who is perspiring freely is far less likely to 
take cold when clad in flannel than when clad in linen 
or cotton. Dr. Poore thinks that cotton might be 
made to acquire properties similar to those of wool by 
adopting a looser method of weaving the material. If 
linen or cotton be woven " in a loose, porous fashion, 
these fabrics then become, as heat retainers, scarcely 
inferior to wool." Woolen fabrics cause a sensation of 
warmth in virtue of another peculiarity which they 
possess. They often present a rough surface, which, 
coming into contact with the skin, causes friction, and 
therefore more or less warmth. The irritation thus 
produced is intolerable to some persons, but if it can 
be borne for a short time, the skin often gets accus- 
tomed to the sensation. 

The color of the materials has some influence on 
the warmth of clothing. Black and blue absorb 
heat freely from without, but white and light 
shades of yellow, etc., are far less absorbent. This 
difference can be demonstrated by experiment ; 
the same material, when dyed with different colors, 
will absorb different amoants of beat. In hot coun- 



tries white coverings are universally worn, and sailors 
and others wear white clothing in hot weather. With 
regard, however, to heat given off from the body, the 
color of the materials used as clothing makes little, if 
any, difference. Red flannel is popularly supposed to 
be warm, though it is no better in this respect than 
similar materials of equal substance, but white or gray 
in color. Dark clothing is best for cold weather, because 
it more freely absorbs any heat that is obtainable. 
Waterproof clothing is very valuable under certain con- 
ditions. It protects against cold, rain and wind ; but it 
is an exceedingly hot dress, for it prevents evaporation 
and condenses and retains the perspiration. Save for 
very short periods, it should never be worn by persons 
taking active exercise. For those, however, who are 
not exercising their limbs to anj- great extent, but are 
exposed to wet and cold, waterproof materials are an 
excellent protection. Woolen clothing should be worn 
underneath in order to absorb perspiration, and the 
waterproof should be taken off as soon as the necessity 
for it has passed away. Ventilating waterproofs are 
sometimes offered, but a real combination of this kind is 
an impossibility. If a garment let out air and perspira- 
tion, it will let in wind and wet. If thoroughly water- 
proof, it will not admit of any true ventilation. 

With regard to woolen clothing as a protection 
against wet, it must be remembered that fabrics of this 
kind, especially if loosely woven, absorb an enormous 
amount of water. A man clad in thick woolen clothes, 
and walking in rain for some hours without other pro- 
tection, is conscious of great weight and inconvenience. 
Under similar conditions cotton and linen garments 
are speedily saturated, and the wearer soon becoKies 
chilled. Garments made of pure silk are exceedingly 
comfortable, but very expensive. Thin silk, worn 
under flannel, adds greatly to the protection afforded 
by the latter against chills, and likewise prevents the 
unpleasant sensation of friction. Thin flannel socks, 
worn under merino or woolen ones, form a good remedy 
for cold feet. 

The principal conclusions to be drawn from the fore- 
going paragraphs may be thus briefly stated : 

1. As a protection against cold, woolen garments of 
equal thicknesses are much superior to either linen or 
cotton, and should always be worn for underclothing. 
Furs and leather are serviceable against great cold, 
and especially against severe wind. Waterproof cloth- 
ing should be reserved for very wet weather, and gen- 
erally for persons who are not taking exercise when 
exposed to it. 

2. The value of several layers of clothing as com- 
pared with a single warm garment should be borne in 
mind. An extra layer even of thin material next the 
skin is often very valuable. 

3. As a protector against cold, a garment should not 
fit closely to the body, but should be comparatively 
loose and easy, so that a layer of air is interposed be- 
tween it and the skin. A loosely woven material is 
warmer than one of an opposite character. 

4. For wearing at night, woolen clothing is not gen- 
erally desirable ; cotton or linen is far better. The 
blankets constitute the woolen covering, and ought 
to protect the body sufficiently. 

5. Lastly, it must always be remembered that the 
source of heat is within the body itself, and not in the 
clothes. Proper food, coupled with a due amount of 
exercise, will produce heat ; the function of clothing is 
to retain the heat thus generated. 



Effect of Temperature on Iron* 

An official statement of tests made at the Massachu- 
setts arsenal to ascertain the effect of temperature on 
the strength of iron has been published. The speci- 
mens were heated by rows of Bunsen burners, which 
were arranged in a muffle, and the temperatures of the 
test specimens were judged by their observed expan- 
sions. Each piece was heated to the temperature of 
the test before being strained, and its expansion deter- 
mined by a micrometer, and the coefficient of expan- 
sion of each grade of metal having been determined 
before the tests began, the temperature could be in- 
ferred with considerable precision. An abstract of five 
of these tests — the temperatures being all on the 
Fahrenheit scale— is in evidence that the strength of 
steel is greater at about 500 deg. than it is at 70. These 
five series of tests were made with five different qualities 
of steel containing respectively 009, 0-20, 0-31, 37, 051 
per cent of carbon, and the percentage of strength was 
obtained by dividing the tensile strengh of a sample of 
steel at the given temperature by the strength of the 
same quality of steel at 70 degrees. The result presents 
the interesting fact that the specimens in question 
were all stronger in the neighborhood of zero than 
they were at ordinary temperatures — all of them, in 
fact, showing a minimum of strength at 210 deg. or 
thereabout, and a maximum of strength at about 
550 deg. 



Rock emery millstones are said to be rapidly coming 
into use. It is claimed that they are wonderful grind- 
ers, and it seems quite natural that blocks of rock 
emery kliould cut faster and last longer than anything 
else. 
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THE WIDAH BIRD OF FAB&DISE. 

Through the kindness of Mr. W. Stoflfregn, importer 
of birds, this city, we are enabled to give a representa- 
tion of this beautiful bird. The widow bird of para- 
dise, or widah bird, as it is called by the natives, is an 
Inhabitant of Western Africa, being found throughout 
th^ distficts at BenegaA and Angola ; and as it is of a 
light and ail-y disposition, it gives a lively aspect to 
the trees amohg which it lives. The tsaradise vtridab 
bird is very gorgeously clothed With softly tinted and 
gracefully shaped plumage. The gSnei'al COlOf ef the 
male bird in his full dress is a deep black on the wings, 
tail, and back, with a collar of bright yellow. The 
head and throat are also black, the breast being a rich 
reddish-brown just below the throat to center of breast, 
where it softly melts into the pale color of the abdomen 
and under portions of the body. The tail of this bird 
IS most singularly formed. Both webs of the two cen- 
tral feathers are extremely broad for about three 
inches, and then suddenly disappear, 
leaving the bare, slender shaft to pro- 
ject for about two inches. The two 
next feathers are equally elongated 
and rather broadly webbed, being 
nearly three-quarters of an inch wide. 
They are often more than eleven 
inches long, and sweep in a graceful 
curve from the insertion of their quills 
to the extremity of their points. All 
the feathers of the tail are set verti- 
cally, so that the profile is much more 
striking than the full view. 

^his bird has been commonly called 
the widow bird by many persons on 
account of its dark color and long train, 
as well as in consequence of its evi- 
dently disconsolate state when the 
beautiful tail feathers have fallen off 
after the breeding season. Of late 
years the widah bird has come into 
fashion in England and France as an 
inhabitant of the aviary. Some of 
the French dealers have succeeded in 
breeding these birds. 

On account of its peculiarly long tail 
the widah bird requires a very roomy 
cage, with perches of considerable 
height and so arranged as not tointer- 
fere with its movements. It is very 
fond of bathing, and, like many other 
birds, bursts into a cry of gratitude 
when supplied with water. 

Its nest is ingeniously woven from 
Tegetable fibers, said to be wholly 
those of cotton down, and is divided 
into two compartments, one being for 
the use of the female and her eggs or 
young and the other for a seat for the 
male, whereupon he may .>erch him- 
self to sing to his family. The broad- 
shafted widah bird is about the size of 
a sparrow, measuring between five and 
six inches, exclusive of the elongated 
tail feathers. After the breeding sea- 
son the beautiful plumes fall out, and 
the whole coloring of the bird is 
changed from the deep black and 
orange into rusty brown and dull 
white. The proper name of this bird 
is widah bird, a title that was origin- 
ally given to it by a Portuguese, be- 
cause the first specimens brought to 
Europe came from the kingdom of 
Widah, on the eastern coast of Africa, 

•■■«•■• 

Poorer of Inventions. 

It is not every one who appreciates 
the importance of helping the in- 
ventors along. They are the salt of 
the earth. Congress can well go 
out of its way to consider any law 
which to any extent will assist them 
in getting a fair return for their ideas, 
laws could finally be enacted giving full and fair com- 
pensation to each inventor promptly, as one by one he 
discovered the secrets of nature, there would not be, 
as there are at present, so many of nature's secrets 
hidden from us. We might find that, instead of this 
world being one of incessant toil, nature intended it to 
be one of comparative ease, and instead of being a 
world of incessant worry, perhaps we should find 
nature intended it to be one of comparative content- 
ment. — American Journal of Politics. 



Conduction) Convection, and Radiation of Heat. 

To have a change of temperature, it is of course ne- 
cessary that heat should pass from one body to an- 
other. This can be done in three ways. These are 
called conduction, convection and radiation. When 
heat is transmitted by what is called conduction, it 
passes from particle to particle of matter. Each par- 
tlcl«(, we may suppose, as it receives more of that kind 
of motion which we call heat, increases the motion of 
Its neighbor. When heat passes through a body of 
any hind by conduction, each particle of matter on its 
*ay is heated. The rat© at which heat passes in this 
way is different in different bodies. Through silver, 
heat passes fastest by conduction, hence, we say that 
silver is the best of all conductors of heat. Copper has 
a conducting power 81 per cent as ^reat as that of sil- 
ver. Zinc is another very good conductor, its conduct- 
ing power being about 64 per cent of that of silver. 
Heat is readily communicated from solids to liquids 



through the ice lens, which was not melted. Moft 
gases allow radiant heat to paas easily. When open 
fires were used for heating, it was radiant heat chiefly 
that warmed the rooms. This left the air compara- 
tively cool ; in fact, the air was not warmed at all, 
save as it came in contact with the walls of the room 
or objects in it. One of the peculiar advantages of the 
old fashioned fireplace was the coolness of the aircom- 
pared with the objects of the room. — Canad. Arch. 




Amateur Photoeraphr In Russia. 

Amateur photography has made but little progress 
in Russia, There are not, I believe, ai: y photogra- 
phic societies in that country, and one rarely, if ever, 
hears of a Russian amateur contributing to any of the 
international exhibitions. I have often wondered why 
this was so, and have at last discovered the solution of 
the problem. In this country one is free to go where 
one pleases and to photograph anything. Amateur 
photography thus becomes a pleasant 
and fascinating pastime. In Russia, 
however, things are different. 

A gentleman who has resided for 
years in that country relates his ex- 
periences, and from these I gather the 
following information : To become an 
amateur photographer it is necessary 
to communicate with the police and 
obtain a license. This having, after 
considerable delay, been granted, 
it is advisable for one to be very care- 
ful where he or she is seen photograph- 
ing. If one happens to be in close 
proximity to a fortress when discov- 
ered by the Secret Intelligence De- 
partment, he stands a chance of being 
dispatched on a free excursion to Si- 
beria, where return tickets are not 
supplied. 

Further, of every picture made a 
copy must be sent to the police au- 
thorities and another must be filed 
by the photographer for reference. 
The police have also the right at any 
time of the day or night to enter your 
dark room and examine everything 
therein and to search all of your pho- 
tographic paraphernalia. 

Nor is this all the unfortunate 
amateur has to put up with. All of his 
dry plates have to be imported (as they 
are not manufactured in Russia), and 
each box is opened and every plate 
examined. It is a wonder they do not 
immerse each one in a developer as 
well, to ascertain if there are any 
nihilistic communications latent in 
the film. Poor, suffering Russian 
amateur photographers 1 I would 
gladly extend to you my deepest sym- 
pathies, only I know it will be useless. 
Every line of this will be blackened 
out with an ink pad before any one in 
your country can receive this copy of 
the Herald.— New York Herald. 



If a system of 



The Foster Engineering Company, of Newark, N. J., 
report great activity in the marine and railroad de- 
partments of their works. In addition to fitting out 
the Columbia with valves, they have an order for two 
5 inch, two 4 inch, one 3 inch and eight 2 inch valves 
for the Indiana. The new warships of the Brazilian 
navy, the Nictheroy and the America, as well as the 
torpedo boats, were equipped with the Foster pres- 
sure regulator. 



THE WIDAH BIRD OP PAEADISE. 



and from liquids to solids. When a particle of a liquid 
is heated by coming in contact with some hot solid, as, 
for example, the bottom of a dish in which it is sus- 
pended over fire, being expanded over heat, the colder 
and heavier particles press it upward toward the 
surface and themselves come in contact with the bot- 
tom of the dish. In this way the whole body of liquid 
or gas contained in a vessel is heated. This method of 
transmitting is called convection. 

The third method by which heat may pass from one 
body to another is called radiation. Heat radiated 
does not pass from one particle of a body to another, 
but goes through air or a vacuum, or in some cases 
through solid bodies, with a different velocity from 
that with which it is conducted. Radiant heat does 
not heat the body through which it passed. Thus 
the heat of the sun may be felt even when it passes 
through a pane of glass covered with frost. Many of 
our readers will call to mind Dr. Kane's experiments of 
a burning lens made from ice. In this case the heat 
rays from the sun were brought to a focus by passing 



Alchemists' AIIo7s< 

The alchemists of the middle ages 
were incessantly occupied with the 
endeavors to transmute metals. Many 
alloys were known to them which are 
lost to us, and their recipes contain 
many useful hints, worthy of the at- 
tention of modern scientists. There 
is curious book in the Bibliotheque 
Nationale, entitled Liber sacerdotum, 
the book of the priests. It is sup- 
posed to have been written by the 
Jewish priests, but probably dates 
from the eighteenth century. Here 
is one of the curious recipes contained 
in this book : Mix a quantity of iron 
filings with a quarter of its weight of red orpiment. 
Press the mixture in a linen cloth, inclose in a smelting 
pot, and leave it for a whole night in a heated furnace. 
Neit add some oil and natron, and just as much cop- 
per filings as there is iron, melt all together, and the 
result will be a fine material for hammers. — Berthelot, 
in the Annales des Chimie et Physique, Paris, 



The Centralhlatt fur klinische Jlfediciw, for Decem- 
ber 9, mentions an expedient described by Dr. Naege- 
ly, in the Mercredi medical, 1893, No. 31, for cutting 
short the paroxysms of whooping cough and for the 
treatment of trigeminal neuralgia, hemicrania, globus 
hystericus, and nervous vomiting. It consists in 
seizing the two greater comua of the byoid bone with 
both thumbs and holding the bone, together with the 
larynx, up for from sixty to ninety seconds. The effi- 
cacy of this manipulation is said to have been proved 
in a sufficient number of cases. The author cannot 
explain its m,odus operandi, but he thinks it calls an 
inhibitory reflex into play. — S'. ¥. Med. Jour. 
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EECENTLY PATENTED INVENTIONS. 
Engineering. 

Steam Shovel —Jake M. Boudrie and 

ThomaB McManue, Kulo, Neb. This improvement pro- 
vides for the ehovel a platform consisting of flat cars, 
with means whereby the shovel may be made to travel 
from end to end of a train of cars, thus dispensing with 
the heretofore necessary side track in the loading or un- 
loading of flat cars. Means arc also provided whereby 
the loading of a train maj'be commenced at one end, and 
as each car receives its proper load, the shovel may be 
carried to the next car, and so on, imti] the desired num- 
ber of cars haa been loaded. The shovel is so placed 
upon the flat car that when the shovel is in operation it 
may be rigidiy htid upon the oar. 

Furnace Tap.— Edward P. Mathew- 

son, Pueblo, Col. According to this improvement a 
water-cooled tube is adapted to extend into the furnace 
to pass into the molten slag nearly ti> the matte level, the 
outer end of the tube being adapted to discharge into a 
slag spout arranced on the outside of the furnace. The 
Invention relates t*) a former patented invention of the 
same inventor, and provides asimple and durable con- 
struction arranced to convcLiently separate and quickly 
run o9 the sla^ at all times. 



ICailway Appliances. 

Car Couplin*.— William F. Donnell, 

Rush Tower, Mo, The drawhcad, according to this im- 
provement, has arearwardly curved hook on its front 
end and a longitudinal slot at each side of the hook 
where a link may hang pendent, while there ia an in- 
clined tilting plate to the rear of the hook, the latter 
being loosely engaged by coupling link. The device is de- 
signed to automatically coui^le two approaching cars, and 
effective means are provided for uncoupling, either from 
the top or sides, the construction being very simple and 
practical. 

Rail Shoe and Brace.— Andrew B. 

Snider and William U, Roberts, Bartholow's, Md. This 
device consist* of a plate having on one side a hook- 
shaped rail base flange and on the other side a shouJder, 
forming a rail seat between them, with spike holes at 
the edge of the shoulder and opening into the rail scat, 
the plate being extended horizontally upon one side and 
having spike holes on the extended side only. The de- 
vice is especially devised to effectively hold the rails on 
curves where they are subjected to excessive pressure in 
(»ne direction. 

Electric Railway Signal. — Jos6 

Ortega y Espinosa, Mexico, Mexico. This invention pro- 
vides a signaling system consisting of two independent 
electric circaita, one extending along the line of the road- 
bed and provided with electro-magnets controlling the 
connection of contact faces and curront^shifting devices 
with automatically operated signals at the stations, and 
the other circuit being carried by the car, having a sig- 
nal bell and terminating in electrical eontaet^ adapted to 
come into hearing with those on the roadbed. The sys- 
tem is designed to notify not only the stations of the 
road, but also the engine running over the road that 
another engine if coming in the opposite direction, thus 
lessening the liability U^ collisions. 

Elevated Rait.way.— John N. Yal- 

le^T, Jt^rsey City, N. J. This is an improvement in a line 
with several similar invi^itiorm hy the same inventor re- 
lating to a class of ra"ilways in which the track is sup- 
ported from post*, the track rail being suspended from a 
longitudinal stringer. The invention provides a ready 
and simple means of grading the track rail to compensate 
for irregularities of the ground, there being an adjustable 
support for the track whereby the point of connection 
with the posts may be made higher or lower as desired, 
the grading being thus effected by unskilled labor. 



mechanical. 

Combination Tool.— Charles Becker, 

Little Berger, Mo, A tool especially adapted for use as 
a pipe wrench and cutter has been designed by this in- 
ventor. By its nse a pipe may be firmly gripped and 
turned without injury, and it may also be quickly adjust- 
ed to cut a pipe of any size, while by separating the head 
from the remainder of the tool it may be made into a 
convenient hammer and screw driver. 

Tool Handle Fastener.— Leon R. 

Ligier, Douglas, Wyoming. This improvement is es- 
pecially designed for fastening the handles on picks, 
hammery, etc. A collar slides over the tool handle 
nearly to the eye of the tool, and the collar is then con- 
nected by braces with the tool proper at each side of the 
eye, very firmly securing the tool to ita handle. 

Pliers.— Frank C. Neuhaus, Kinkier, 

Texas. In this ♦/>ol the gripping faces of the jaws have a 
longitudinal ridge and a corresponding groove, wi th oppo- 
site meeting faces on each side of the ridge and groove, 
thus forming a tool adapted to bite and kink a wire in a 
novel andsuperior manner, and one well adapted to facil- 
itate the stretching of wire in building wire fences. 

Brick Mould. — Charks A. Shultz, 

Rondout/N. Y. According to this improvement, bricks 
with rock faces may be made in any of the ordinary 
brick machines, and as economically and rapidly as 
bricks of the ordinary pattern. The mould is divided 
into compartments, each of a bize to form a double 
brick, but with a rib marking the normal line of separa- 
tion, and when the double brick has become partially 
dried the parts are separated on the line of the rib, form- 
ing an uneven face where the portions are broken away 
from each other. 

Printing P RES s. — Hynek Breuer, 

New Prague, Minn. This is a hand press in which the 
impression is made by the cylinder being rolled across 
the bed. and the invention provides therefor an auto- 
matically rocking tyrapan, whereby, as the impression is 
made, the type will contact only at the point at which 
the impression is taken, the tympan automatically carry- 
ing the paper or other material printed immediately 
away from the face of the type after receiving an im- 
pression. The press is also adapted to print a clear, 
sharp, and fine imprcBsion, effectually preventing 
smudging^ and doing the work rapidly 



mscsllaiieous. 

Powder and Fuse Warmer.— Albert 

Price, Marysville, Montana. A case !s divided into par- 
titions having at the top a powder tray, at the sides fuse 
compartments, and centrally a heating compartment. A 
metallic candle holder supports the candle to be burned 
in the lattei, and the partitions are perforated, thereby 
affording a dry heat for thawing or softening powder, 
fuses, or anything containiag nitroglycerine, there being 
no possibility of overheating the powder chamber. 

Horseshoe, — Arthur E. Ogden, Ash- 
ley, North Dakota. This shoe has two sections of un- 
e«[ual length pivoted together, each section having an in- 
wardly and upwardly extending flange, the longer sec- 
tion with a recess at its pivoted end and the shorter sec- 
tion with a latch head entering the recess, a roil passing 
through apertures iu the ends of the sections. The shoe 
also has removable calks, readily placed or aemoved, the 
shoe being adapted to fit the foot perfectly and so 
shaped that the weight of the animal will hold the calks 
in position. 

Wire Stretcher and Holder.— 

John R. Brabston, New Bell, Miss. A chain having a 
hook plate on ita free end is shackled to a forked handle 
bar, another chain in two sections being shackled to the 
bar near its opposite end, a snap hook connecting the 
chain sections, and there being a claw hammer head on 
the straight end of the bar. The implement is especially 
adapted to hold a wire taut while being secured to a 
post, to hold loosened wires in position while a post is 
removed, and also to readily remove fence wires, serving 
also as a reel shaft when old wire is to be reeled for use 
again. 

Clothes Press.— Huldah A. Shepard, 

Nelsonville, Ohio. This is an apparatus for pressing 
clothes to remove the moisture, and is especially designed 
for laces, table linen, and clothing which may be evenly 
folded. It has an outer and inner vessel, the bail of the 
latter having a central bearing for a hand-operated screw 
on the lower end of which is a follower, by means of 
which pressure can be brought to bear on the clothea, 
folded and placed between boards, or double perforated 
hollow partitions or spaces. 

Door Check. — John Speirs, Jersey 

city, N.J, This is an adjustable fastening device com- 
prising alocking link with au eye contracted at oue end, 
the link being offset to bring the contracted end of the 
eye at an angle to ita larger portion, while a separate 
chain moves freely through the larger portion of the eye, 
but interlocking with the link when in it« contracted 
end. It is not only adapted for use as a door securer, 
but may be employed for suspending and lowering ships' 
boats from the davita and for other purposes. 

Window.- William Wallace, New York 

City. A perfectly air, water and bnrglar proof window 
has been devised by this inventor, the window being also 
readily opened to be cleaned from the inside. Pivot 
plates or bearings on the sash have adjustable pivots en- 
teringsocket« in the frame, and the weather strips have 
a ridge entering a reccBS in the sash and an opposite 
ridge overlapping the edge of the wimiow frame. 

Han»er.— William H. Case, South Oil 

City, Pa. This is a simple and Inexpensive device de- 
signed to conveniently support a normal length shade 
roller and curtain pole, irrespective of the width of the 
window. It is made of a single piece of wire formed at 
its ends with integral brackets, provided with curtain 
roller and shade roller brackets, the wire between the 
brackets being corrugated vertically to provide for 
lengthening or shortening the hanger. 

BooKBiNDE R. — John B. Johnston, 

Malta, 111. This device comprises grooved strips having 
lugs at each end adapted to clasp a cover and through 
which binding wires are adapted to be passed, the ends 
of the wires being turned down in the strips and held by 
cap pieces. It is an extremely cheap and simple binder, 
readily applicable to newspapers, magazines, ete., and 
for holding covers on periodicals, while it may he made 
quite ornamental. 

Drum. — Morton E, Converse, Win- 

chendon. Mass, This invention relates to the head sec- 
tions of drums, which are so made as to be readily re- 
moved from the body, the chines and flesh hoops re- 
maining as securely connected as when each head sec- 
tion is upon the body, thus enabling the drums to be dis- 
mounted and the heads and bodies nested for shipment. 

Exhibiting Device.— Edwin B. Lun- 

beck and Clarence P. Cummings, Montf Vista, Col. 
This is an exhibitor especially adapted to hold and ad- 
vantageously display mineral specimens. It comprises 
a blank of spring metal formed with struck up tongues 
whose free ends form notches, one of the tongues be- 
ing bent to operate in connection with an adjacent 
tongue, and the blank being fastened to a suitable sup- 
porting base or in position in a case. 

Bucking Broncho Toy. — Elmo P. 

and Levi B. Kellum, Cripple Creek, Col. This is a me- 
chanical toy representing the broncho and it« rider, and 
afe the platform on which the animal is mounted is drawn 
forward or pushed backwai-d, the animal automatically 
assumes alternately a normal and a bucking position. 

Note.— Copies of any of the above patents wlil be 
furnished by Munn & Co., for 25 cent« each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



new books and puelications. 

The Snow-Church Company's Legal 
AND Banking Year Book for 
Bankers. Lawyers, and the Busi- 
ness PuBLia 1893. Collection laws 
revised to May 31, 1893. New York : 
The Snow-Church Surety Co. Pp. 
1315. Price $5. 

This extensive work contains the collection laws of the 
different States of the United States revised to May 31, 
ISyS. The laws are arranged under alphabetical heads, 
and separately for each State, so that it forms an ex- 
ceedingly convenient summary for use by business men. 
Various useful tables, such as those of area and popula- 



tion of different States and of points acceeaible to bank- 
ing towns, are given. It is designed not neceaaarily to 
supplant legal consultation, but in many cases may pre< 
cede the same with advantage. 

Addresses Dklivered Before the 
World's Railway Commerce Con- 
gress. Held in Chicago, III., June 
19-23, 1893. Official report. Chicago : 
The Hallway Age and Northwestern 
Railroader, 1893. Pp. v, 265. Price 
$3. 

The railway law and legislation, railway management 
and operation, railway employes and railway history 
and development are the topic's covered in some 35 pa- 
pers and divisions of this work, as representing the main 
advanced thought of the railway men of this and other 
conntiies. The book is to be highly recommended. 

Compound Locomotives. By Arthur 
Tannatt Woods. Second edition. 
Revised and enlarged by David 
Leonard Barnes. Chicago : The 
Railway Age antl No7'thweste7'n 
Railroader, 1893. Pp. xiv, 330. Price 
$3. 

Cornell University, of which Mr. W^oods is a graduate, 
is in a certain sense identified with compound engines. 
This excellent treatise, with glossary, satisfactory index, 
and appendices illustrated liberally, should, at the pres- 
ent day, be peculiarly welcome to engineers when the 
movement in favor of compound engines on railroads is 
so very pronounced. The important subjects of conden- 
sation in cylinder and the starting power of locomotives, 
both of so mnch importance in compound locomotive en- 
gines, are st)ecially treated. Three and four crank com- 
pounds and automatic starting gears are examples of the 
author's topics, while a short chapter is devoted to the 
reasons why economy obtains in compound locomotives 
—a subject very little nnderstood by many, perhaps even 
by many of their advocates. 

An Elementary Treatise on Theo- 
retical Mechanics. By Alexander 
Ziwet. Part IL Introduction to 
Dynamics. Statics. New York and 
London : Macmillan & Co. 1893. 
Pp. viii, 183. No index. Price 13.35. 

The second part of Professor Ziwet's treatises is de- 
voted to the introduction of dynamics and to statics. 
The calculus aud highermathematics are used throughout 
and at the end of the book are given the answers to the 
problems. 
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Inquiries not answered in reasonable time shouid 
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or in this department, each must take Ms turn . 

Biiyerft wishing to purchase any article not advertised 
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price, 

iTIi Iter als cent Sor examination should be distinctly 
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(5638) C. W. B. agks : 1. What adhesive 

substance can be used to hold firmly glass mounted on 
wood? Must be strongenongh to resist the euctioii of 
rollers on printing press. A. Scaling wax. 2. Wha^ can 
be used to prevent hydrofluoric acid from etching on 
glass, i. e.t for relie! work ? A. Beeswax or parattine 
wax. 

(5639) C. E. N. asks : 1. Could a J-i horse 

power motor be run by Leclanche batteries, if not run 
over 1 minute at a time and not more than ten times a 
day? If so, how many would it take ? A. It would 
require about SWO cells. 2. Also, how can I make a silver 
plating solution? A. For clectroijlating see our Sup- 
plement, ]So. 33#, It cent« by mail. 

(5fi40) S. G. asks : 1. At what tempera- 
ture will sulphur suhiime ? A. About 752* F. 2. What 
cantharidin? A. Itmelts at425' F, to 45t° F.. and sub- 
liine& freely below 45#° F. 3. Can I extract cantharidin 
from cantharides by sublimation ? A. Eiitract with 
ether. Do not try to sublime it directly, 4. Will dry 
salt sublime, either alone or with other dry substances! 
If so, what is it? A. Yes; at a white heat, unmixed. 5. 
Can I make clear glass bottles answer for retorts? A. 
No; use regular retorts or round-bottomed chemists' 
flasks. 6. Is there any publication on the use of retorts? 
A. Not on this subject alone. We send you our book 
catalogue, whence you can order anything thr. meeta 
your ideas. 7. Will you please tell me how a sand bath 
is prepared? A. It is a plate or tray filled with sand and 
kept hot over a fire. 

(5G41) F. R. D. asks what treatment to 

give horn (scrap) in order to ^et in condition for mould- 
ing in steel dies with hydraulic pressure. A. Horn scrap 
can be softened for moulding by hcatiup;lo a temperature 
, of 275° to 209° Fah., by steam or a linseed oil bath. For 
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et^'aming, a titrong tank with (luick-openlDg door, equal 
to a eteani prowKure of 120 pounds per square inch, will 
l>e required. An air-tight iron box heat«d in an oveii to 
the required temperature may be used for small opera- 
tions. Again, for buttons and small work heated dies 
may be nsed. The heating is to be done by a Bunsen 
burner. 

(5642) O. M. W. asks : In selecting coke 

forcup<ila pcirposes, ho\\ may tbe lir^t or best quality be 
known ft oiu poorer grades, without trying it in the 
cupola, and why ie it that the poorer grades n-eemble so 
closely in appearance the better grades, making it ttiereby 
s»(iifticalt to know anything about it without « cupola 
teet ? A. The cartion element in coke is the key to its 
qnality for furnace work; 5 to 10 per cent difference in 
the amount of silica or ash cannot be dit-covered by sur 
face inspection. An analysis only will show it. The 
only practical way is to obtam the coke from known 
sources of good quality by trial. The Cdorado cokes 
appear to hav{^ more fixed carbon than Uve Connellsville 
C(>ke8. Their faultiueee may be in excessive sulphur 
and plioephorus. The Crested Butte lield is said to be 
the best coking coal. 

(5643) G. R. asks : How much work, 

foot-pound-minute, Ib the ordinary t"o horse tread 
power capable of developing, the tread power being 
the ordinary portable one aa used in the country for 
thrashing ? How much work, foot pound and minute, 
does the average two horse |»<>wer gasoline engine exhibit 
in a friction brake applied to the driving pulley? A. 
The capacity of the horse treadmill depends much on 
the weight, strength and steadiness of pull of the hordes. 
The friction absorbs probably 25 per cent of the power, 
so that the actual power dclivcrtd by two good horses 
may tie I \4 horse power. The gasoline engine should have 
the actual power named in its size, or 33,010 foot ponnds 
per mmutt. 

(5644) J. S. P. says : Will you please 

give the velocity of eteam or the distance it will travel per 
^ainiitc ? A. The velocity ofsteam flowing into a vacuum 
is about 1,550 feet per second at atmospheric pressure ; at 
10 atmospheres about 1,780 feet per second. When flow- 
ing through a hole in a plate into the atmosphere at 15 
pounds pressure per square inch, the velocity is 65t feet; 
and at 20 atmospheres or 300 pounds pressure the velocity 
is ibout 1,C00 ft'ct per second. 

(5645) W. J. B. asks (1) for a f^ood 

formula for liquid glue. A. T^^o ounces gelatine, 4 ounces 
water; when the gelatine has fully swelled, add 2 ounces 
glacial acetic acid. It is used f«r mending china, glass, 
etc. 2. I have made a drum armature for the hand 
power dynamo (Supplement, ICI), but I have used iron 
wire instead of braes wire for binding on the wire, as is 
generally recommended. I have tried it, but it docs not 
work very well, Woukl the iron wire around the arma- 
ture cause thip ? A. The iron winding will do no harm. 
You must settle thi^ position of the brushes by expeii- 
ment. They should be on opposite extremities of ihe 
same diameter. As far as your drawing is intelligible, it 
would appear that all the belle in the case given would 
ring. 

(5646) R. W. O. asks : Can a sailing: ves- 
sel sail faster than the velocitj of the wind at the time? 
What is the fastest time e\ er made by a sailing vessel 
crossing the Atiantic ? A. A sailing vessel cannot sail 
faster than the wind under any conditions. The Ameri- 
can clipper Flying Cloud made 374 miles in one day in 
18jl ; the Dreadnought, New York to Liverpool in 
1859. 13 days H h«ui-}<, 3.4M milee; the same in 18S0, Sandy 
Hook to ^ueengtown, ^)70l miles, 9 days l7hour8. 

(564?) C. M. G. asks : Is there any elec- 
trical connection between the primary and secondary 
coilf! in an induction coil > A. There is none. For induc- 
tion coil coniK^ctioiiK see our Supplement, No. 160. 2. 
Al80 why is it that a needle laid gently in water will not 
sink for some time ? A. It tloats in virtue of the surface 
tension. The surface film supports it somewlmt as a 
thin sheet of India rubber would. Tiiere is no question 
of portusnf'fcft, 

(5648) I. A. M. asks : The best month 

to cut hickory, so that the worms will not enter the wood 
when cut. A. January ip the best montli 

(5G49) J. J. A. D. asks : 1. The simplest 

way to make an air pump for experimenting. A. 
A Iai:J:e variety of air pumps of various forme have been 
described and illustrated in Scientific American Sirp- 
Vi.r-yr'.ST. Sec Xos. 224, ;^*3, 029, G3», 6^1, 10 cents each 
mailed. 2. What is th*? process used in dipping and 
lacqueriuS brass? Is there more than one way ? A. 
There are many receipts for dipping and lacquerinffbrass 
work, coloring, hronzing. etc., in trie " Scientifle Ameri- 
can Cycloptdia of Receipts," $0 by mail. 

(5650) W. B. asks f«r s«uie process by 

which printing ink may be removed from paper, such as 
the page of a magazine, etc., without injuring the paper. 
A. Apply sulphuric ether to the ink with a little cotton 
wool ball, gently rubbing and using white blotting paper 
to absorb the ink; continue the operation until the ink 
is nearly alt removed. The process is not very satis- 
factory. 

(5651) E H. P. writes : I wish to make 

asparkcoil and all elt^e that I can toward lighting my 
gas by electricity, some four or Ave burners. A. For a 
spark coil use a core of pieces of soft iron wire eight 
inches long made into a bundle about one inch thick. 
Wind it with four or five pounds magnet wire No. 18; a 
batt^Ty in open circuit with it, speciaJ electric burners, 
ind a switch or push button are required. Address any 
Jcaler i . electric supplies for fittings. 

(5652) W. K. S. asks : Can a Crowfoot 

Oattery be made strong enouKh to run a motor with any 
power. A. Yes; but, owing to its high resistance and low 
voltage, a very large number of cells are required. 

(5653) C. T. D.— The specimen sent has 

oeen identified by ProfessorC. V.Riley as being a large 
MyfiajfodspiroMits margmatvs, which, although dan- 
^rous in appearance, is l|uite harmless. 

(5654) J. V. W. asks: 1. Will the 

chloride of manganese fume on charcoal before the blow- 
pipe y Whatcolor is theflame ? Are there any colors left 
•u the coal ? A. Not to any extent. The flame will 



show no characteristic color, and tlie coal will ehow a 
brown color, not characteristic. 2. What diluted acids 
can be used t» dissolve the phosphate of manganese ? 
Will the solution stay clear ? If not clear> what color 
willappear^ A. Hydrochloric acid or other mineral acid 
will dissolve it, giving a light pink solution. 3. What 
solution of manganese will stay green or blue? How pre- 
pared? A. None; the alkaline permanganates are dark 
violet or purple. 4. What is a neutral solution of 
peroxide of iron? A. A aointion containing no free acid 
and not basic; for each equivalent of ferric oxide six 
bonds must be supplied by the acid. 5. Will a solution 
of hyposulphite of soda dissolve the phosphate of silver? 
A. Phosphoric acid dissolves it. 

(5655) W. C. Mfg. Co. asks what the re- 
sistance of No. 22 and No. 24 German silver wire is per 
thoouand feet. A. German silver varies in resistance. 
You may take 215 and S42ohms respectively forl,0#0 feet 
of No. 22 and No. 24 wire. 

(5056) H. M., Jr., asks if east iron ringjs 

can be wsed in armature of dynamo described in Supple- 
ment COO. A. No. Use softest possible iron. 

(5657) E, S. & S. ask : How would you 

change the winding of your 110 volt dynamo to produce 
a potential of 50 volts? A. Use half the number of turns 
on the armature, with wire of twice the diameter of that 
given. Wind field for one-half the resistance and same 
number of turns. 

(5658) B. B. K. asks for the required 

amount of storage batteries to light fifteen Ifi candle 
power 50 volt lamps, with plates of storage batteries 3 
inches by 7 inches and ten plates to one cell; also how 
long it would take to charge them with a three light 110 
volt dynamo, A. You will need 10 parallel series of 25 
cells each. The dynamo, giving only a smail amperage, 
will charge them very slowly — several days being needed 
to charge after exhaustion. 

(5659) J. E. M. writes: I have the 

Scientific American Supplement, April 14, 1888, No. 
«41, in which you give plan and figures for making a dy- 
namo ? Cannot this plan beenlarged to make adynamo 
of two horsepower to nin on an arc circcuit? A. Yes. 
Wind your motor for the amperage of the circuit as if 
it were a dynamo to develop voltage equal to 746 X 2 -?- 
amperage in question. The amperes in arc circuits vary 
according to the system used. 

(5660) S. E. L. C. asks whether two2,00« 

candle power lights will throw their rays of light farther 
than one 2i000 candle power lamp of the same voltage. 
A. In general terms, the more powerful lights would be 
seen farthest. 

(5661) C. C. N. writes: 1. How long 

would it take to charge 300 storage cells, each one being 
2X2x4 feet, with a 10 horse power dynamo ? A. The 
dynamo wonld give acurrentof abontl* amperes. Divide 
the ampera^of a cell by this figure and multiply by 10 for 
time of charging. 2. How long would it take to discharge 
thern? A. Allow a rate of 6 amperes per square foot of 
positive plate. 3. How many horse power would tbey 
pveoD a motorP A. Multiply their amperage by40»and 
divide by 746i and deduct 10 to 20 per cent for waste. 4. 
Howoftendoeethefluid have to be changed in storage 
cell? where they are need ten hours each day, and how is 
the fluid made? A. It is dilute sulphuric acid, and oc- 
casionally needs slight additions of wateror«f acid. 5. 
What was the size of the storage ccUsused in the World's 
Fair electric launches? A. Address Electric Light and 
Navigation Company, 44 Broad Street, New York. 

(5662) M. S. S. asks: 1 Can gravity 

batteries be used to light an incandescent lamp? A. Not 
practically. 2. If so, how many will it take to light a lamp 
of 10 voltage and B candle power? A. About 60 cells. 3. 
Should the tiumber of the cells be increased if the candle 
power of the lamps is increased? A. Yes. 

(5663) W. E. C. says : I have a cylinder, 

dimension 2^ inches by 10 inches, and wish to force 150 
cubic inches of gas in with the air the cylinder contains. 
Uow much pressure will ittake? Also how much pressure 
per square inch will the explosion of the gas in the cylin- 
der exert? Does the gasconsnme the air? If so, what 
changetakesplace when thecylinderiB opened? A. To 
put the quantity of gas into the cylinder as stated, the 
pressure on the pump will gradually increase from to 
44 pounds per square inch. It will not be explosive, as 
there is too much gas in proportion to the air. For the 
best explosive mixture, $ parts of air should be mixed 
with 1 part of gas, when, by espl^ding, the pressure may 
rise t» 120 to 15* p<)Uiids persquare inch. When ex- 
ploded, the pr(jduct is nitrogen and carbonic acid gas, 
with a little steam formed by the union of the hydrogen 
of the gas with part of the oxygen of the air. 

(5664) B. M. K. says: Some time ago we 

dug a new well, the water being soft when found. Since 
that we have walled the well with limestoneand the water 
is very hard. Did the stone cause this? Will it be per- 
manent? What would he the remedy? A. The lime- 
stone is probably the cause of the hardnefit;. By drawing 
a larger quantity you may modify the hardnees to a con- 
siderable extent; or if therein a deep water soil beneath 
the well, a drive pipe in the well and pump should give 
you soft water %om the lower stratum. 

(5665) T. A. C. says : I herewith inclose 

species of scale insect infesting our penainniion. peach, 
and orange trees. Some know it a*i " button sinutscale." 
Will you l*t mc know its species and any known remedy? 
This scale leaves a " smut " similar to tbat of " white 
fly." The latter is doing great damage in Central l<'Iorida, 
and is spreading rapidly, coming south at rate of about 
forty miles each season. Reply by Professor Riley. ^-The 
scale insect sent, and to which you apply tht- popular 
term " butt»n smut scale, ' ' is the Florida Ceroplastes, also 
called the white scale and the wax scale {Ceroplastes 
FimideTigif, Comstock). A full account of this insect 
will be found in Hubbard's " Insects Affecting the 
Orange," pp. 56-59. A perfectly satisfactory remedy con- 
sists in spraying with dilute kerosene soap emulsion at 
the time when the young hatch. The principal hatching 
times are firef. in April and May, second in July and 
August, and third in October and November, A full ac- 
count of what le called *'-wbite fly" is to be found in 
'* Insect Life," vol. v., pp. 219-3S«. 



TO INVENTORS 

An experience of forty-tour years, an«1 tbe preparation 
of more ihau o^e hundred tliousand appIieaiioriB for ua- 
tents at borne and abroad, enable u« lu understand tbe 
laws and practice on both continents, and to possess un- 
eQualed facilities for proeuriiiK patents everywhere. A 
syuopsis of the patent laws K>f tlie IJulte* Eiia.ies and all 
foreJKi? countries may be ha* •napplicaiiOD, and Persons 
eontemplfttinp the securing of patent h, either *t home or 
abr*atl. are invited to write tn thjs office f(ir prices 
wbi[!h are low, iu accordance with the times and our ex- 
tensive liicUiiies tor conductinu the business. Address 
MUN.M &. CO., Office SciKNTiKic AATEKicAN, o<il Broad- 
way, Kew York, 



INDEX OP INVENTIONS 

For wblcli Letters Patent ot tbe 
United StateM were 4«ranied 

December 26, 1893. 

4ND EA4;H KEAKIN<>i THAT DATE. 

CSee note »t. end of list about, copies of these patents.! 



Acid, mftDHfacture of para-amido-pheDOI fiul- 

PhOnic. Noyes Sl Clement 

Acid, production of amiio-na^thol dieulph«nic, 

M. Aioeller 

Alarm. See Boiler water alarm. Burglar alarm. 
Au«er for mining purposes, power, C. H. Ser- 

Bcant 

Bae. See School bat;. 

BallnK press, P. & L, Trabue 

Band cuUer and feeder, s G. Scholz, 

Bandaee, ahdominal, J. T. W. De JooK 

Barrel htKp. J. Korinaii, . — 

Batteries. Process of and comp-'.sition for tbe 

manufacture of pomus cups for electrical, K. 

a. CurMB.. 

Battery. See fJalvanlc battery. 

Bed bottom, spring, G. W. Crowder 

Bed Or mattress, inflatable air. !i CuDin 

Bert, sprint-', <^- W. Flint 

Bedstead attachment. H. C. Loevenhart.. , 

Bell, electric. A. J. Oehrind 

Belt clarop. H. J. McKeon 

Berth, aleepinlC car, A. K. t.ard. .,,., ,. 

Bicycle, M. Westbroob, , ,. ,....,..,. 

Bicyele. J. L. Yost 

BtEiyele nrnd euard snpport, F. D. ("abl«... 

Bicycle padlock, A. Hubeit 

Bicycle wheel, F. D»ugiaB. 

Bicycle wheel. J. L. Yost 

Billiard table, W. H. Wicplr?,. ,.,..., .. ...,,.,..... 
Board. See (!hart board. 

Boiler furnace, J. Lister , 

Boiler water alarm, steam. P- A. Kircbner 

Bolt cutter, u. D. Luenrs... ..■-.. 

Boob, note, account, or other, A. W. P. Livesey., 

BoriDK mill attachment, C. I., l-ihhy . . . 

Bottle and stopper therefor, K. E. fcllis 



511,451 

511,TDi 

511.467 

MljTrfw 
511.46S 

511,3:«i 
5 11. 4:59 



Ml. 514 
511.513 

5ii,cefi 

511.ti<11 
611.;t40 
511.J51 
.Ml.IIO 
511.5.^^ 
511,479 
5U.395 
511,405 
511,4:^ 
511,505 
511.3^4 
511,571 



Bottle box or case, F. w. Becber 

Bottle case. J. H. Nelhs -.. 

Bottle Washing maehine.H. Keuter..., 

Box. See Bottle kox. Letter b«x. patrol fcox. 

Powder box. 
Bracbet. See Folding hracbet. Garment sup- 

portin« bracket. Shelf bracket. Sbinglintt 

bracket. Sta^i ttK bracket. 

Bridge, lift, W.Scherzer. 

Bridge, self-anPhorinK suspension. G. W. Fred- 

ericb .,.,.. 

Broom-com sizing machine, M, Bassett 

Brush, steel wire, F. Paquet 

Buckle, rope, C. \V. Baker 

Bnreaus, ete., mirror attaching device for, F. S. 

Sprague 

Burglar alarm, J. F. Stirs ky ...,. 

Bnshing withdrawing tool, tt. Grerg 

Bntt*n, collar. G .H, Strong 

Bntlon fastener, F. K. Williams 

Bntton raaking machine, D. B. Sbantz. 

Bnttoner, l^tbam & WUliama. 

Buttoner F. E. Williams 

Cabinet, M. A. ©wen 

Calender roll, H. J B'rlnb 

Can. See Garbage and ash can. Key opening 

can. #11 can. 
Can bodies, machine for forming polvgonal, Zim- 

mernian & Underdown 

Cane juice bleaching apparatus, L. F. Gaurte 

Canning afid preserving, preparing fruit for, ]. l. 

McDermett 

Car coupling, K. D. Bond 

Car coupling, J, Holum-. 

('ar coupling A. R. Kanthacb ,.,,,,,,,, 

Careonpling, W. F. Richards 

Careoiipling, Z. A.Sc. W.J. She ram 

Car cour.ling, S. Stump. 

Car fender, Cates & Reuschenfcerg 

Car fender, J. w. McKinnon ........ 

Car fender, street, D. Flanders 

Car lifeguard or fender. J- F. InKis-ham. 

Car life Cuafd. street, C. W . Howe- 

Carstttbe, P, Anderson 

Car, street railway. G. Moore ( r) _..,,.,.,., 

Car structure, railway. Cole & (Jrieves 

Car to a motor thereon, means for transmitting 

tbe p«wer wf amoving, R. D. Gailagber, Jr. . ,. 

Car tT»ney bar carrier, J. C- I^sve 

Car ventilat»r, M. B. Staflor* ,. .. 

Caramel from distillery refuse, making. J. Mosler 

Carbonizing apparatus, I- L- Huberts 

Cardinc raacuine condensing roll, wo«l, J. E. 

Mc William , 

Carriage basbet. baby, G. Marqua 

Carriage gear coupling, n. A. Newton. 

Case. See Bottle ease. 

Cash register. W. H. Thompson 

Cash register. Indicator, and cbecb printer, 

Ehrlich & Benton 

Cantery apparatus, electnc, Wotton A Bostrom... 

Chart Iward, J. S. Shemberd.. .. 

Chasing mill, B. C. White 511.380. 

Cbeckreln attachment, G. W. Hizer 

Chopoing or mincing machine. Wo»d & Davies. . . 

Churn, W.H.CurticB 

Chute for transferring material, C. L. Harris 

Chute, coal, Rtuehner A Niea 

ClamD. See Belt cjamp. Nut clamp. Saw 

clamp. 
Clay crushing machine, Urquhart & 5Iatlory . .... 
Clocb winding (iiecbanism, tower, R. B.Carr...... 

Cloth cutting machine, A. K. Thyll 511,582, 

Cloth napping machine, E. Gessner. 

Clothes line d utch, K. Aucock 

Clutch. W. Womersley 511.30t. 

81utch Inbrtcating device, P. Dlebl 
lutch mechanism, friction, Babcocb & Schmitt .. 

Clutch, self 'lubricating, P. Dlehl. 

Coat, A. C. Watson 

Coin-coiit rolled apparatus, C.W, Delaney 

Coke, making, G. C. Hewett...... 

Collar, horse, L. Ingels 

Commutation and a fluid electric commutator, 

electric, C. E, Emery 

Compound engine, A. von Eorries.. 

Conveyer and manufacturing eame, T. Wrigley. .. 

Cooker, steani, E. H. Mo»rman 

Copy holier, •. M. Kirkpatnck 

Cotton Bin. r»ller, M. Prior 

Coupling, See Car coupling. Carriage gear coup- 
ling. 
Cover for cup, Jugs, etc., removable spring, F. J. 

Mockler 

Currier's beam,#. (Jeisler. .. -. 

Curtain bolder, adjostafclc window. H. W. & B. 

W. Hutchinson 

Cns^idOr holder^ C.C. Howard • 

Cutter. See ^nd cutter. Belt cutter. Gear 

wheel cutter. Pipecutter. Stalk cutter. 
Cutter head for panel raising machines, F. Stutz- 

man 

Cuttiug material into curbed forms, machine i»r, 

A. Oliuesdah I 

Cycle krakiDB tiiechanism. K. E. Hammer 

Cycle stand, J. S. Slater. 



lM.5m 
511.529 
511,441 

,M 1,736 
511,B0I 

ni'6r2 
"l.tv" 



Darning apparatus. H. Cardwell 

Digger. See Potato digger. 

Disks, mechanism f«r Cftntrolllng the action of 

osci UaLing, F. Lambert. -. 

Display rack, II. W. McKinne 

DistJliinK apparatus, C. H. Denisoi 

Do or opener, automatic. Pjummer & Diiismore..- 

Door •Pelting device, W. J. Weymouth 

Doorstop, Taylor A MoElroy — 

Dougb dividing machine. H. Boldt , 

Drain trap, T . J. Kiejey 

Drawer guid e. D. il. Este V 

Drawer, paper flJcjW, a. Borden. 

Drawing table, F. H. Selden ....... 

Drier. See t'rult drier. 

Dye, blue, R.Kothe<(«l ,. 

Dye, blue, G.Schultz 

Dye, blue-hlackazo, Diehl & Moeller 

Easel, C. M. Carter 

Easel, A. K.Cross..., 

Educational apparatus, C. M. Sion* 

Egg beater, B. iX McDowell 

Electric circuit safety device, CM. Kudd 

Blectrlo conductor tension device, J. C. Love 



511.643 
511,3«1 



5n,n3 

511.605 

511,494 
511,H56 
511,570 

511.G60 
,il 1.370 
511,611 
511.371 
511.482 
511.364 
511,534 
511,4*1 
511,741 
511,606 



511 .436 
511,016 

511,709 
511.399 
511,427 
511,623 
511.457 
511,654 
511,556 
511,58*; 
511.&W 
511,\l4 
511.4;i2 
511,428 
5n.9?5 
11,396 
511,588 

511.530 

511,340 
511.;-;ti'.l 

5u,ar>;i 

511.459 

511,641 

511,537 
511,541 

611,«63 

511,74.^ 
511.742 
511,552 
511,382 
511,697 
511,486 
5n,4«4 
511.332 
511,5&7 



511,566 
511,4(18 
511.503 
511.HI9 
61I,4W! 
511.3.1I 
511,412 
r»ll,320 
511,413 
5ll,(E7 
511.594 
531,334 
011,699 

511,;i28 
511,581 
511.3113 
511.351 

5n.5;fl> 

511,711 



511.538 
511,521 



511.431 
511.617 



511.4n 

511.453 
511,614 
511.367 
511,6*1 



511,705 
511.639 
511.731 
511.455 

ftlht»» 

5n.Gsz 

511,499 
511.437 
511.601 
511.583 

6n,4«j 

611,532 
511.653 
511.688 
511.fiR5 
511.324 
511.470 
511,637 
511,,,(i3 
511.346 



Electric light eztinfiuisber, automatic, Hutihes & 

Reed 511.527 

lOlectrtc light rosette, C. N. Haminono 511,6i;j 

Electric macbmea, current rej.:ul;.i'.ir fordynamo, 

C. ». Haakins... . 511,523 

Electric machines, tuetbodof and means foreom- 

noundinc dynamo, E. 'I'tiOinson — ...... — ... 511,375 

Electric meter, L. Brillie 511.401 

Electric motor ai)paiatua,\\'. A. Johnstone^ ul.... 511,f}21 

Electric wire covering t'. !*. Kaniall 511.547 

Electric tranafonner. J. J. Wood.. 511,574 

ICleetrieal conductor » upport, J. C. l*ove 511,Jii4 

Electr«-roa«ne'ic enj-'ine, rotary, H. P. White 511,.^70 

Eiectrolyzinc apparatus, A. J. <>. Cbal andre 511.682 

Klevator,J. P. Buckley 511,679 

Elevator. J. A. Dean. . 511,736, 611,727 

Elevator. C.W. I"»wler..,. 511,417 

Elevator, W.B. Morris. 511.447 

Elevator, S. B. Wilhams 511,718 

Embr^iderlnemachlnes. fabric li»ldtn(t frame for, 

A. Hardegger 511,5e2 

En«lue, See Compound eni:lne. Electr»-ma)E- 
netio engine, (ias enpine. Gas or oil luotor 
engine. Gas or carbureted air enrine. Loco- 
motive enitine. Petr<>leum or liquid hydro- 
carbon engine. Pump engine. Rotary engine. 
Steam eneine. 
Engines, safety reservoir and compensator for 
supplying liquid hydrocarbon to Kas, W, W. 

Grant 511.694 

Envelope machine, It.O. Bri^ham. 511.676 

EuveIoi>e machine at tachment. R. O. Bricham.... 511-675 

Eyeslasaframf^ E. L. McDowell. ^}}^ 

EyeelasBeBfS. Eastman... 511,598 

*'aD, rotary, R. Lundell 511.442 

b'are receiver, 'r. J. Kint,. 511,7#:* 

Faucet, H. Renter 511,360 

Fence, wire, \V, A. Norris 511.449 

Fence, wire, J. L. Rlter 511.458 

Fence wire reel W. J. & j. M. Op»er,,. 511,542 

Fence wires, means for secarin*i. C. H. Van 

Wagoner 511.37S 

Fenrler. See Car feiMer. 

File for pointing lead pencils, etc. ,E. J. Koester.. 511,338 

Fire alarm telePraPh. C. H. Rudd.. 511.462 

It'ireanu, breecb-loadintr. J. M. Browning 511,677 

Ji'irearm. breech'lnading. W. Mason 511,631, 511.633 

Firecracker, C. Nelson. 511-644 

Fire escape, J. I''. Shaw 511.714 

Fireescape or ladder, S. R. Kinr 511,438 

P'ire extinguisher, •.A. Stempcl.. 511.469 

Fire klndler. H.I.. Johnson -. 511,433 

Flax. etc.. machine toi breaklnr an^l scutchins, 

A. Morison 511,352 

FIo«d ijate. A. Dean. .. 511 516 

Flowerpot machine, S, W. Clark...... 511,587 

F'ly frame, M. Campbell 511.725 

l-^ly- paper holder, J. (J, DoOd... 511,689 

Foldint: hracket, Kenis«n & Burk 511,626 

Fruit drier, A. M. Cbappell 511,50* 

Furnace See Boiler furuace. 

Furuace for roastin* dust of copper and other 

ores.C. Vattier 511,476 

Galvanic battery, H. 'P. .Toljiison 511.434 

Garbage and a»h can. H. r. VVotcott 511,184 

Garment fastener. F. E. Beunett 5U 577 

Garment supporting bracket. .1. J. Bisel ..,.,,.. 511.5B(J 

(Jaa burner attachment, B. F'. l<'ield.. ....,.,. 511.518 

Gas engine, G.W.Lewis 511 ,V% 

Gas engine. Weeks & Lewis. ..... 511.478 

Ga8btilder8,»verflow device f«r telesctping, F. 

V. Matton 511,444 

Gas meter with rotattnff drum. dry. P. F. H. 

Soboleweki 511,368 

Gas or carbureted air engine. Delaraare-*eb» utte- 

viiie & Malanrlin,.. 511.593 

Gas Or oil motor enciUe. C- Stein 511.661 

Gaseous fluid, tubular structure filled with, J. A, 

Sumovski ,,....,. ...,,..,.... 511,472 

Gate. See Floodgate. 

Gate, B. T. Mulcahy. 511.63G 

Gearwheel cutter, F.J. Gay 511.807 

Glasii, making imitation R>aded, E. Walsh, J r 511,568 

Glass mould, T. B. AtterHnry 5n.4»l 

GlaiinR system, H. 6. l>e t'orest., .... ,. 511,325 

Governor, electric motor, J. Marty. Jr 511.347 

Gun, breakdown. J. Rider 511.362 

Gun, breecb-loading, W. MasOD 511,6:^2 

HaiDiDer,dro]i, White &KittredCP. -.. 511,381 

Hanger. See Pantaloons hanger. Picture 
hanger. Trousers banger. 

Harrow tooth, J. M. Tomlinson 511,664 

Harvester, com, C. A. Bullard 5ll^*0:^ 

Harvester, corn, L. G. Stewart . , &ll.o54 

Harvester, potato, J.N. Cocker 511,511 

Heater. See Trough heater. Water beater. 
Heating and circulating hot water, apparatus for, 

H. H. Kersey 511,4;« 

Heatine apparatus boiler, C. W. Warnock 611,569 

ir»ldback, vehicle. S. L. Uligh. 511,498 

Hook. See Whiffletree book. 

Hook,DeLong& Kcmpsball 511,326 

Hoop. See Barrel b»«p. 

Horse checking device. C. Roy» 511,460 

Horse shield, D.G. 'I'euney 511,558 

Horaeshoe, J. K. Anderson 511,489 

Ice cistern covers, fastening for, A. M. Tippner... 511,475 

Icecream freftzer, H. W. Atwater .,..,.,,.,.. f 11,319 

Incubator, C. ». Furvia. .... 511,516 

Inkstand, J. S. R«8b 511,548 

Inanlator. C. N. Hammond 511,611. 5ll,fil3 

Journal bearing, W. Small, Jr 511^% 

Journal box, I. Metzger 511,445 

Keyhole guard, •. J. Davidson... 511,5ii2 

Key opening can, J. Zimmerman 511.467 

Kiln, A. Knacker 511-704 

Knitting machine, circular, J. B. Tlinwell 511.335 

Lamp, C. W. Kempel. 5ll,;t37 

Lamp, chandellerca r, E.Boesch, 5ll,;(9fi 

Lamp cord fire gtaid. Angel I St Porter... , 511.120 

I-amp, electric arc, H. Belfield , ,..,. 511 .49S 

Land roller, C. 1. & E. Williamson.... 511,.SH9 

Lantern.C. T. Ham 51U21 

Latch. E.g. Wheeier 5ll,tS69 

Letter b«x, house, G. E. Wilson 5il,4H0 

Letter port cover and name plate, c<imblned, J.J, 

Bisel 511,723 

Level, spirit. J. A. Trant 511.iiT7 

IJrt forvesSHls, odtr-arresting, W. Fowler.. 511.692 

Lock. E. T. McKalE 511.738 

Lock and latch, J. D, Perkins ....,...,. 511.454 

Locomotive, w. J. Tripp 511.564 

LOeomotive. electric. J, G. McCormick... --. 511.448 

Locomotive engine, Klein & Lindner 511,531 

Magnetic from n»n-inagnetic subatanceB, ma- 
chine for separating. G. G. Crosby -. 511,M2 

Mail teag bolder, G. B.Clark 511, d#9 

Marker and coverer, corn or potato, S. Emick 511,329 

Measuring apparatus, electric, T. BruKer 511,503 

Measuringinstrument, electric, E. Thomson 511,376 

Mechanical movement, G. R, Peare 511,357 

Meter. See Electrical met«r. Gas meter. 
Mill. See Uiasing mill. Rolllngmill. 

Miners' hats, lamp support for, J. A. Simpson . 511,afiri 

Mines, ventilating fan for, D. H. Fi»her 511,519 

Moisture in the air, apparatus for controlling, H. 

D. Strcatoi- ....,.,. .,... 511.555 

Mould. See Glass mould. 

Motor f«r cars •r#ther purposes, ». P. Sanders.. 511,652 

Mus'cal inatrnment, A. R. BreinI 511,510 

Nail for fastening hides, T. L. Baumgarten. ...... 511.6^1 

Newspaper bolder. J. W. Sinz 511,366 

Nozzle, spraying, W. L. DeminR 511,728, 511.729 

Nut clamp, J. B.»olan 511,414 

Nnt l«ck, K. Hoi uies 511.616 

Nut lock. J. K. Montgomery 511,446 

Nutlocfe. J. C- Segcr 511.465 

• d can and filler, Tb. W. I.uce 511,441 

Oven, baker's, A. Allen 511,396 

• zone gas, process of and apparatus formanufac- 

tunng, K. Fabrig 511,33# 

Packmg, J.HofJstadt 511,734 

Packing for builders' uge, sound deadening. 8- 

Cabot 511.584 

Pack ing, steam piston, 8. P. H incklev 511.423 

PaJlock, permut ati«n, W. H Bolthoff 511,673 

Pantal«on.s hanger. A. Bemciert* 5i 1,578 

Haper stuff koxes, machine fcr mou'diiie. p. 

yoheee 511.659 

Patrol *»x. W.Eglin... 511.599 

Pavement, G. E. Blaine 511,497 

Pen holder. E. Faher 511,6*2 

Pencil or style f»r writing on slate s,I). von ^illich 51l.4«8 
Perspectives, etc., instrument for making, L. 

Dietmann 511,687 

Petroleum «r liquid hydro^rhtn etigine, J. Ro»t3 5]l,65l 

Phon»nra]ih, W. Brnening 511.402 

Picture, etc., hanger. Small & Entwistle 511.r.55 

Pictures to watches, etc.. securing, E, II. Brown. 511,678 

piles, preservlnir, R. Sudden... 511.372 

Pipct'utier, T.ll. Brien. 511.501 

Plane, H . Sierz 5U,349 

Planter, corn, J. S. Mulholen 5)1,^ 

Piaster, manufacturing retarders for, J. R. 

McHvried 511,740 

Plaster, wall, J. K.Jones 511,7?5 

Fhers. hose band.C. F. HalsteaH.. ... 511,732 

Plow knife attachment, E. Murphy 511,«3S 

plow, scraper, A.J, Burr.. 611.583 

potatodieger, W. AT. Menzie 511.348 

Potato digger, D. J. Roush 511,550 

Powder box. automatic, 1. H. Twining 511,565 

Power, electrical transmbsion of, N. Tesia 511.5fi9 

Power transimisslon.system of electrical. N. Te.nla 511.5G* 
poweT-transmittinP mechanism, Fi.-^her & Nelson 511,415 

Preserving clam extracts. G. W. ScoUay 511,551 

Pre80. See Baling preei. 
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Projectile, L. Gatbtnann ^418 

Pulley.differenttal, W.ChaPmSn 511,505 

Pump engine, L. Hoi hen &I1,426 

Rack. See D is play rack- 

Railway, cable, C. I. Earll, 511,5t)G, 5n,59r 

Railway cattle guard, N. P. Walters 511,477 

Railway coDduit cleaning device, J. i:. Ijove Sll.ail 

Railway conduit. eletitiU. H. D. •ler,. ... 511.452 

Rallwaycrosslntf. M. J. Keenan ..■ 511,t74 

Railway switch, automatic, C ti. Hoenes. , 511,436 

Railway swltchiDg mecbanisui, electric, C. J- 

Kintner 511,6^7 

Railway trolley- conduit. J. C.Love .511.342. 511.343 

Railway veblele, J.J. D.Clemins on Sji.tai. 5H.68S 

Railways, converter Bystem for electric, G. E. 

Hesse 513,524 

Reel. See Fence wire reel. 
Register. See Cash register. 

Register and calculator. J. B. Benton 511,322 

ReslstaDce platea.makinK, C. E, Carpenter. 511,407 

Revolver, H.M. (Aid well 511,406 

Revolver barrel strap catch.Jobnaon & Mossbefg. 511,fj30 
Rod. See Stair rod. 
Roller. See Land roller. 

Rolling mill, S.O. Ha^kln 511,422 

Rolls, cleaning and scouriug hot. W. H. Banfleld. 511,493 

Roof cresting or blp, A. M. Cheeseman.. . ,. 511.508 

Roof leader strainer, J. White 511,388 

Roofing, J. White 511.385 

Roofing sbeets, expansion Joint for, J. While. . . . . 511,3M 

Ro»flnK abeets, jointing. J. White 5ll,:^88 

Rotary engioei G. I. <fcli. Jorda 511,«2 

Rubber stamps, apparatus for manufacturing, G. 

J. B. Rodwell 511.5i8 

Saddl e, hameBs. W . Taylor 611.474 

Sash fas tener, J.f. Kane 511,7t2 

SaBh fastener. W. R, Walker 5U,379 

Saw and lath eto be operated hy f«ot jwwer, com- 
bined (Srcular, G. H. Furbish 511,331 

Saw blade, G. Szekely 511,473 

Saw clamp, L. Martenson 511,443 

Sawfiling machine, B. Tholen 511,681 

Sawmill setworks. W. A. Wilkinson 511.573 

Scale, electric prain weii:hliig,J. & D. D. A.Outcalt 511,647 

school bag. J. E. Edwaiils - 511,690 

SciaaorsBQarpener, Beers * Howlaad 5ll,39r 

Seal, F. W. Brooks... 5n,723, 511,724 

Seal, car, J. Nadon 511,642 

Seat. See Vehicle shifting seat. 
Separator. See Teeth separator. 

Sewing machine presser foot, H. Mundlos 511,539 

Sewing machine, trimming mechanism, H. H. 

Fef el 511,603 

Sewing on buttons, machine for, W. E. Bennett. . 511.4^ 

Shavlngmu?,J. M. Bia«i 511,32.3 

Sheet metal beam, J. White... 611,383 

Sheet metal, embossing, J, White 6n.3y2 

Sheet metal working machine, t\ A. Walsh 611,6(7 

Shelf bracket. T. Coracaden 511,5M 

Shingling bracket, folding, M. F.Burk 511,721 

Shoe, POBtel & Morris 511,717 

Shoe shank shaping machioe, T. F. Tyler 61],ti66 

Shovel, H.Ames 511,670 

Signaling apparatus, electric. T. B. Doolittle 511.731 

SIR naling apparatus, tog. Bcstwick & Duffy 611,4M 

S* ning or sir ting apparatus, G. Eisner 511,517 

Sphere, armillary, S. M. Gibbs 511.420 

Spindle and bearingtberefor. G. H. Allen 511,719 

SiacfDg bracket KeniBon &. Burk 511,626 

Stair rod. H. H. McBride 611 ^ 

8taIkcutterandcult[vator,combined,U. M. Snod- 

graas ... . 511.G58 

Stalk cutter, root puller, and cultivator, com- 
bined, G. M. Snodgraas 511,«67 

Stamp cancel er, J. F. Cowdary 511.410 

Steam engine, R. T. Abell 511.488 

Steel Into wroughtiron.convertingcast, W. Park- 
inson 511,648 

Still, H.Hinz 511,424 

Stone cutting machine, T. Sheact al 511,715 

Stone dressing machine. C. Lohr. 511,628 

Stopper fasteDer.O. Nichols AllMb 

Stove. H. C. Winings... 511^483 

Stove, oil, De Mooy, Jr.,& Clemes 511^737 

Stovepipe shield for tents, W. C Brown.. 511,603 

Street sweeper. Palmer & Phelps .,. 511,543 

Snckerrod socket and elevator, L. R. Hitchcock. 511^536 

Switch. See Railway switch. 

Table. See Billiard table. Drawing table. 

I'ank for conveying acids, E. B. Bragg 611,674 

Tanning liquor, M. Dennis 611.411 

Tapping maina under presaure, machine f«r, p. 

Eley 511,327 

Teath aeparstor, J , W. Ivory 511,639 

Telephone, B. Pickering 511,368 

Telephone exchant;ea, multiple switchboard sys- 
tem for, C. E. Scribner 511,4fi4 

Telephone system, F.R.Colvin ; 511.589 

Telephone systsm. J. J. McNally 511.739 

Telephonic Instrument. P. Rabbldge 511. 156 

Tile roofing, A.M. Cheeseman 511.506, 511,507. 511,683 

Tile, sheet metal bulbous roofing, J. White 511,3?7 

Tirefor vehicle wheels, elastic, G. Hancock 511.733 

•CTre, pneumatic, J. Iddon 511,698 

I'ires. air valve for pneumatic, W. K. Genet... .... 511,693 

lires, coLibined pressure gauge and aafetv valve 

for pneumatic, J. A. & H. A. Lamplu^ 611,706 

Trap- Bee Vraln trap. 

Trap for sinks, etc.. J. O'Byrne 511,646 

Trolley ba^e, J. L. Mauldin 511,634 

Trolley wire croaslnK, H. Geise 511,419 

Trough heater, Btoct, A. Hay ward. 5U,3''J3 

Trousers hanger, A. Beracierto 611.579 

Truck frame for motor cars, C. E. Canfield 511,680 

Truck radial car, L. J. Hirt 511,h15 

Trunk strap fastener, J. Mohring ,.,.,,. 611,350 

Tube expander. H. L. Hopkins ,,..., 511,526 

Type writing machine. J. S. Foley 511,416 

Type writing machine, C. F. Taylor 511,37 4 

Type wiitingmachine, Tayl« A, Brown ..-.. 511,373 

Upnolsteriug dtivice, n. B. Pitner .*-U,6l9 

Valve, safety, C. Prusmann 511,650 

Valve, straightway, J. M. Coale 511,510 

Veb icle shiiting seat. P". G. D a vis. 5U,515 

Velecipede frame, J. Kap«ucy 511,359 

Velocipede saddle. J. H. Sager 511,363 

Ventilator, See Car ventilator. 

Vise, bench. A. S. Hubbell 511,429 

Vulcanizing apparetus, J. W. Lyon ..,, — 511,639 

Wagoii dumping fceH.W.H. Kauffmaa 511,628 

Washing machine. J, B. Beam .'ill,321 

Washing machine, R. F. Perch.. 511,545 

Water cTosetB, etc.fl ush tank for.L- M»rfor*.'7 <il 511,540 

Water heater, W. H. Marahall. 5ll>fi30 

Water wheel turbine, J. H. Staples .-,.., . 511.716 

Waterproofing fabrics, J., Sr., & J. Miller, J r, . . . . . 511,707 
Wheel. See water wheel. 

Whiffletreehook. J. F. £:.ick 511.553 

Whistle, steam, f.M. Ashley 51I,J90 

Wick raiser. W. H. Wilder .,.,... 511,572 

Window, V.T. Pieper 511,6H 

Window frame and sash, A.H.Cole 511,109 

Wire fabric, machine for and method of weaving 

oolled.C. Kehr.... 511.485 

Wire stretcher, J, L. Grain 511,591 

Woodcarving or engraving machinery, T. Ryland 511,712 
Wood, method of and apparatus for reproducing 

facsimile carvings in, C. Hass 611.^^96 

Woodworking machine. S. Hurtean 511,618 

Yard protector, J. Jacobs r.l].700, 511,711 



"l&tbveriistemenie. 



ORDINARY RATES. 
In»ide Paffe, each insertion • • 93cenCBa line 
Back Paire, each iniiercion - - - - SI. 00 n. line 

jy For some classes of Advertisements, Specidf and 
Higher rates are rtuuired. 

The above are tihartres per agate line — about eight 
words per line. This notii:esbows the width of the line, 
and is set in agate type. T-^Bravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
mornina to appear in the followiue weeit's issue. 




Setieca Falls Mfg. Co. 695 Water St., Seneca Falls, N.V, 



IMPROVED 
ENGINE 

Also Foot Lathes, Tools and Supplies. Catalogue h^ree 

Sebastian Lathe Co. 'ii^'St,rs"lir,VAlV 



I ATUtC MODERN 
LA I 11 Co DESIGNS 




gUR COMPRESSORS,, 
ROCK DRILLS, 

COAX, CUTTERS 

Stone ChannelingA 
me l/IC£R50UiS ER6£AN T DRILL CO. 

ttVEMETER IIUILD1IIG~ 

Ncw'Vbpk. 



WORLD'S ELECTRICAL CONGRESS 

St Chicago.— Addresses of Prof, Elisha Gray, Prof. 
Thomson. Dr. Von HelmbOltz, and Mr. W, H. Preece. 
Contalnea in Scientific American StrppLEMENT, 
No. 933. Price 10 centa. To be had at tM8 office and 
from all newsdealers. 




SETS OF CASTINGS OF ^^ 

MODEL ENGINES ^ 
\ CATALOGUES S 

, ^ .^ .^..^ ALsa TOOLS, S 

[gear whEe:ls.& parts of m ooels s 



Es^^a^ 



SCIENTIFIC EXPERIMENTS. — DE- 

scrlptioD of some simple and easily performed scientific 
experiments. P«ucault'8 pendulum, exchange of water 
ana wine, tlKJ bird in the ca«e, the flye-lJoiiited star, the 
sum of the angles of a triangle, surface of the sphere. 
with 6 illustrations. Contained in Scientific Ameri- 
can Supplement, No. ^?;>. Price 10 cents. To be 
had at this otHce and f romall newsdealers. 
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AIR COMPRESSORS &? 

GENERAL MACKINERV rORj 
M I Nl NG TuNN ELI NG , -'""'' 

RAND DRILLCoSSParkPiacenewvork- 



THE PEARY EXPE»ITI»N : AN IN- 

tere^iing narrative of.— With 8 illnstratlons. Coutiiined 

in SriEVTIFIC AMKRTCAN SUPPLEMENT. No. 88*i. 

Price 10 cents, 'i'o be had at this office and from all 
newsdealers. 



FOOT POWER LATHES 

For Electrical 
and Experio 
mental work. 
For Gunsmiths 

and Tool Makers. For General 

Machine Shop Work. 

Hijjli gr.aJe tools ; elegant in design, superior In 
coustructlou. Tlie best foot power lathes made, 
and cjuality cousiilered tlio clieapest. Send for 
catalogue aad prices. 

W. F. & JNO. BARNES CO. 

ISSOBuby Street, ROCKFORD, ILI.. 




Wimshurst ^^"^'■^'c Machine 



On]y$3.5l> 

for complete set 
of Parts, Leyd CD 
Jars. Book of In- 
structions and 
Experiments. 




1 to 2" eparka. 
Can t>e put to- 
gether by any 
boy. 

Tracy Ejg.Co. 

ise Liberty St. 
New York. 



IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron thai you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cln'ti, O. 





MAKE YOUR. MECHANICAL ENGINEER OR DRAUGHTSMAN; 



jiEI.F A 



Or qualify to talte cbarge of or to superintend the manufacture of machinery, by de 
voting your idle hours to Home !»tu(ly by the method of THE CUltRESSPOND- 
ENC'E tiiOHUUI. OF ME(;iIANlG6. Scrantou. I'li. I'o beKla. students need only 
know how to read and write. Moderate charges. Send for FRtijE Circular. 



BIT 



Bores iSIHOOTII. UOUND, OVA fj. and SQUARE ITOI.ES. Morri.ins Corp Boxes, 

Sf!tc. Invaluable to Carpenters, Cabinet and Pattern Makers. High- 
est Award. Send $8.0» for set C?< to 11-8), inneat case, or 50c. lor 
sample Bit mailed free with Illustrated List. 
BKIUGEPORT 4;UN IMPL.LinENT CO., .'tis Broadway. IVew York. 




DESIGNS. 



Badge. W. B. Conkey 

Badge, F. A. Oaboni , 

Banueret, J. Best — 

Box, 8. W. Babbitt 

Cracker, T. R. Matikey 

Fork, pie, E. W. Buehl 

Glass, pattern for window, C. Apple. , , 

Pencil, H. W. Morgan 

Table, T.J. Rogers — — 

Teething plate, C Wabler 

Vault light frame pattern. J. Jacobs 22J18U, 

Wall Paper, C. Booze 



Fine Screw Plates 
for Pipe. 

"Iiightnlng" Brand. 
ADJUSTABLG DIES. 

Send for Catalogue. 

Wiley & Russell Mfg. Co, 
Qreeufield, Mass., U.S.A. 



WATER MOTORS 



GAS ENGINES & VENTILATING FANS 

The best Motor in tbe world for drivinfj all kinds of 
litrlit macbiDery, noiseless, neat, compact; invaluable 
for blowing church organs, runnine printing presses, 
coffee mills, ventilatine fans. Ice cream freezers, meat 
choppers, etc. In use tbe world over, and recommended 
by water companieseverywfaere. Address for circular, 
BackuaVVa.ter Motor Co.« Newark, N. J,*U.&.A< 



?KI|Nrs 



-W COPYRIGHTS. T^ 

CAIV I OBTAIN A PATENT? For a 

prompt answer and an bonest opinion, write to 
MU NN «fc CO., wbo havehad Dearly fifty years* 
experience in the patent business. Co mm u Die a - 
tions strictly confidential. A Handbook of In- 
formation conceminK Patenin and bow to ob> 
tain them sent free. Also a catalogue of mechan- 
ical and scientific books sent free. 

Patents taken through Munn & Co. receive 
special notice io the fScienti fie Americaiwaiiil 
thus are brought widely before the publicwith- 
out cost to the inventor. This sDlendid paper^ 
Issued weekly, elegantly illustrated, has by far the 
largest circulation of any scientific work In the 
world. S3 a year. Specimen copiea sent free. 

BuildiUK Edition, monthly, |2.5U a year. Single 
copies, 25 centa, Every number contaics beau- 
tiful plates, in colors, and photographs of n»w 
houaes. with plans, enabling builders to show the 
latest designs and secure contracts. Addresa 

MU^£< & C«., Nfivr YORK, 361 fia«A«WAT. 



TRADE MARKS. 

iMears, Kstabrook & Eaton 

Clothing, men's, boya' aLd children's, Straus, Gla- 

ser & Co ., 

Coffee, J. Butter 

Filters, water, J. C. wanda 

Lard and oil, b»e, W. J. Wilcoi Lard an* Reflninc 

Company 

Oil. Illuminating, W. M. Bird & Co 

Pills, F.J. Cheney 

Purgative tea, A. Sicre 

Soap, laundry, (^autz Bros. & Co.- 

Wheat meal for a breakfast food, rolled. Sperry 

Flour Company 




23J)13 

2a.(t50 
23.y51 

23,943 



A printpd co^v of the speciflcatioii and drawing of 
any patent In the forego iug J iBt, or any patent in print 
issued siace 18C3, will be fumiahed from tills offlce for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co,» 361 
Broadway New York- 

CnnRinn.n patRnfv may now be obtained by the in- 
ventors for any of tbe inventtona named In the fore- 

foin}? list, provided they are simpla at a coat of ¥40 each, 
f complicated tbe cost will be a little more. For full 
instructions address Munn & Co.,3Sl Broadway, New 
for^ Other foreiicu patents may al»n be obtained. 



KNITTI NC MAC HINERY. 

Knitted underwear is in vogue. Thp best 
machinery for its manufacture, such as 

SHIRT MACHINES, SLEEVERS, 
BAR SnrCH MACHINES, etc., 

are made by JiCO'l'T Sc VVIL,I-1AM8, 
'.j»77 E. Cumberlnnd 8treel. 

EstabliiMd 1865. Philadelphia, r».. U.S. A. 




SINTZ GAS ENGINE GO. 

GRAND BAPIDS» MICE, 
U. s. A. 
Manufacturers of the Slntz Stn- 
tionary and illartne Gns and 
C>»MAlin«* l^Kinr^H. Gspeeially 
ada)ted fra* Boats and Electric 
Li»ibting. Runs with manufac- 
tured or natural gas— Boats and 
launches. Prices within the reach 
of all. C^" S?i;rt for Catnio^e. 
Mention this paper. 



PLAYING CARDS 

You can obtain a pack of best quality playing cards 
by sending fifteen cents In postage to P. S, KUSTIS, 
Gen'l Pass. Aeent, C, B. & t. R.R.. Chicngo, III. 





>PERfl„. 
FOR 4 5 7? 

ALSO OITTFITS 

>T HI6NES COST 

/UCl!IIS(feJlfc BEST«u*L(TY*-f . 

<^UTf ITS or LOWtST COST 



Inventions Practically Developed. 

D'ARIOUR <& I.ITTLEDAI.E, 

204-206 Eaat «<1 Street, New York. 



Fourteenth Edition of 

Experimental Science 

A GREAT BOOK FOR THE HOLIDAYS. 




REV^ISED AND ENLARGED. 
VZO i*aee8 mid IIU hupeil* Cuts addcd^ - 

Just the thing for a holiday present for any man, 
woman, student, teacher, or any one interested In 
science. 

In the new matter contained in the last edition will be 
fouDi the Scientific Use of the Phonograph, the curious 
opUcal iliuaion known as the Anorthoacope, together 
with other new and interestmjz Optical Ifiusions, the 
• ptlCHl Projection of Opaque Objects, new experinienta 
in Pr»jecti«n, Iridubcent Glass, somb points In Photo- 
graphy, including Hanii Cameras, Cane Caneras, etc.; 
Syatenis •f Electrical Piatribution. EJectrical^re Find- 
er, RIec-trical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter wfticb will prove of interest to seien- 
tiflc readers, 

JMOpa^ea, T82 fine cuts, substantially and beautifully 

bound. Price in uloth. by mall. ^4. Half morocco, ^5. 

ly i'cjui for iUustmted circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

3«il BHOAI>WAY, NBVV YOKK. 




Patent Electric 

VISE. 

What- iB claimed^ is time 
saving; no turning of han- 
dle to bring iaws to the work, 
simply one sliding movement, ui — i- 
The screw and nut 19 not used 1-10 as much as the 
o]d way, consequently will be that much less wear. 

— MAN U FACT trfiED BY — 

Capital MacJiiue Tool Co*, Aiiliiirn, N> Y» 

Jf you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Drill Chucks, Little Giant / 
Drill Chucks 
Impro V e d, J 
Oneida Drill 
Chucks, Cut- 
it i n g - o wA 
Chnoka, Scroll^ 

Combination 

Latbe Chucks^ Geared 

Combination Lathe Chucks, Plain Universal Latha 
Chucks, Independent Lathe Chucka, Made by 
WeHtcotc Chutik Co,* Oneida, IV. V., U» S* A. 
Ask /or cataioQue in En^ltaii, Ifyench^Spanisii^ or GemnjJl. 
First pbize at CoLDMBiA>f exposition, 1893. 





TheOrcuttGomp'y 



Leading Lithographers 

W.B.ORCUTT,aiHL,McR. 



isransE!^ 



'l.ANS{,"^SPE:ciALTr. \ 

fOH FOUNOATIONSgcTO'rtEHS LLALDWELL V^ 

w; 217 E.MainSt. LouisviLLt Ky- 



Special Machinery for special purposes 
needs the brain of the expert and the hand of 
the master workman. This in my shop I take 
especial pains to supply. I have the best 
equipped machine shop in the East. The peo- 
ple who have bought my machinery will tell 
you the rest. Send for a catalogue. 

Catalnnues: A, woodworkluK mach'y ; B, macb'y for 
brass, ivory, horn, etc.; C, Bhftf t*g, pull eys, bankers, etc. 

P. PRYIBIL, 488-500 W.4l3tst.. NEW YORK. 



THtSTURTEVANT 



IR VEMTILATIMC; ANC JRYIMC 

:iiM B.KTURTEVANT §.■ 




HieeiNS' 

PHOTO MOUNTER. 

A unique adhesive, ecientiflcally made 
to meet the special requirements of 
pbotOKraph, Scrap book, textile and all 
nne mduntinf 8, yet low priced enough 
for use lis a general adhesive. 

Dealers 111 Photo Supplier niid 

Stnliniiers well it, Circulam seiit, 

CHAS. M. HiCCINS&.CO.,Mfr8. 

170 Eighth St., BR««aLTN, N. Y. 




PateMROCK EMERY HILL STONES. 



Next t« 

Diamonds 

In 

Hardness 

and 

Sorability. 




Made to 

Tii Anj 
Uill Frame 

withoat 
change. 



coNSiii.TAT r«»N T'WE'N'TO'BSS 

AMJ AD\'ICE TO J.JSI V .EiX« XV»lS.O. 

Experimental work of every desci iption. Automalie 

machinery desirned an* built, jy Send for circular. 

MALTBY MFG. C*., Brooklyn, N. Y. 



AN IDEAL STUB PEN-Esterbrook's Jackson Stub, No.442 
A specialty EASY WRITER, a GOOD INK HOLDER and a DELICHT to 
those who use a STUB PEN. ASK YOUR STATIONER FOR THEM. Price, 
ei.UO per gross. THE ESTERBROOK STEEL PEN CO., 26 John St., New York. 



Cuts every substance with unexampled rapidity; 
always sharp; emery face Never Dressed. As 
much more Durable than other stones as they are 
Harder. Never Glaze; grind everything. UoBt 
Rapid Grinder known. 

Send for Circular. 

STURTEVANT MILL CO., Boston, Mass. 



NO AIR PUMP. 
IN. VACUUM. 

CHICAGO WATtRJACRETCONOtNSER CO. 

47 W.VVASHINGTON ST.. 

FORCiRcuUR. CHICAGO, ILL. 



© 1 894 SCIENTIFIC AMERICAN, INC 
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Founded by Mathew Carey, I'ISa, 

IHENRY CAREY^BAIRD Ol CO. 

l><trial PnbUshera, BaoksellerA, and Importen^ 

I* Walnut ^t., I'biladelpbta. Pa.. U. i^. A. 

hour new and HevUed Catalocue of Practical and 
Buac B00JC8, 88 pa^es^ Svo, and our other Catalog^aea 
TlrcHlara. the whole coveriiit every brancii of Sci- 
J applied r.o tbe Arts, aeut free and free of postage 
■y one in any part of the world who will f umiah hia 



' Ton See I t as lsaiylfl " 
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8EBS BTAUC 

FOB 

BOOKLET. 
it Packet PhotoKrnPh Gallery I 

>rww your watch and tmlu a "Shot" 
m be reloaded Id open darlight. 

A PACKET WONDliRf 
', iilck«i-p1ated with Ma^c maffafbie snd 
*expoBUres and full Instruct loiu. By exrooaa 
, of 1^50. Satisfaction, or money retnrDed* 
, I CHILD CAN 0]f>£KATK IT. 
fe. The HoiiDAT Fbeseht o» 1893. 
Introdurfinn Co., 331 Broadway, N. V. 
•PbotoretPboto free if foa meotloD Sci. Am, 
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■ixnit It In ctronlar from W. B. KKACH, 
•SW»«crBt.. Brids«i 



KK.\SO>AKI.i: 



IING SEA. FISHERIES.— 

paper on the bablte of tbe fur seat, the 
be North 'Pacific Inhabited bj tbe animal 
ud ot bnntlDir and HlaughterliiK it. Wltb 
Land a tnap. Contained In gcii:l<inFiC 
ippr.KMEWT, No. 9 1 ft. Price Ifl cents. To 
l^fflce and from ail newsdealers. 



kOCK & ORE BREAKER 

Oapadty EptoSOOttnuper hour. 

Has pToduce^ll more b&tlasVifoad 
k^ metal, and broken more ore tban 
U otber Breake a combined. 

Builders of HiRb Grade Mining 
)fe£Lhlnery. 8enu forOataJOfaea. 

GATES IRON WORKS, 

|30C!>a. Clintnn ^t.. CliiciLffo 

13e C Liberty Street, New Tork. 
2SH C f racklfn St.. Boston. Uaaii 



Horological Institute. 

)e Watch Trade 

i'diy funsti^tefl'' 'Bwelry Work. 



*■ Circular free, 
IIA, ILL. 



ft contains sli- 
ce number of 
Qd dlsooTerles, 
■m Maohlnery, 
y Manafactnre*,' 
spby.Arch). 

„t!^' History, , 

views Ui .^ ._ ' J 

I Hudson river ib w\aztf. 

. lained in SCIENTIFIC AMERICAN SUPPLB- 

Tb&aame number aiuo contains the rules and 
Ini forthe formation of Ico-boat clubs, tbe sail" 
nanaKCment of ice-boats. Price 10 cent«. 



TETJCTION 

/lugs, details, and 
-. j^liowin^ mode of 
it Ice-sailing boats 
3y H. A. HoFsfall, 



" LEHIGH AVE SAl/ 



ler Rolls and Wheels. 

iLnsiai; Machines, DrytoR and TentUatlng 
iyleH of Trucks made to order. CvtaloKuea 
^GEOItGE r. Ol.ARK, 

Box !,«» Windsor liocka* Codd* 



m and Valuable Book. 



/yoiopebi-a 
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I5OO Receipts* 908 Pageii* Price $5/ 

1 Bound in Sheep^ $6. Half-Morocco^ $6.30, 
ItB splendid wort contains a careful comptlation of 
Jnost useful Beceipts and Replies ffiveu In the Iffotea 
■Qriertes of correspondeuts as publialied in tbe Sci- 
nnc Aniex-ica.1] durimttbe paat fifty years ;togetIieT 
"i many valuable and importaut additions, 
ver Twelve Thousand selected Heoelpta are 
j^ooUected; nearly i^very branch of the usefnl arts 
p represented. It is by far the most compreheualTe 
\ le of the kind ever placed before the public. 
wf^ m^y be regarded as the product of the stud- 
' "" ^"Tti5»l exper 'ieDce of the ablest chemists and 
3worWi the infomiatioa given 
, arranged and condensed in 
r ready oae- 
^t can be thoaebt of, relating 
Tioufl manufacturing indus- 
ff'ered- 

ny different processes in 

lia any branch of Industry 

JFjfi book much that is of practical 
|lve callings. t. 

cb of Independent business or 
) the home manufacture of i^m- 
. It bundreda of most exc^L^^t 

'^ Sejid for DeteripHve Citc^ 

nbUshdrs, 



As Perfect In Oeslga and Construction as Original Ingenuity, Long 
Experience, and Constant Improvement can make a Writing Machine. 
It Is Simple, Welt Hade, Practical, Durable, easy to Learn aud to Operate. 

Wyckoff, Seamans & Benedict, ^^^n^T^,^*^' 




SCIENTIFIC AMERICAN SUPPLE- 

MENT, Any desired bat:)c number of the &clKNTlirlc 
AmbbjcAN SnpPliEMENi can be bad at this office for 
10 cents. Also to be bad of newgdealers in all pMts of 
tbe oonutry' 




CLAYsTORBENSEN, GLOUCESTER CITY, N. 

DESIGNERS i BIJILDE.R5 OF YACHTS, 
LAUNCHES ^''^ HOUSE BOATS. 



Map of the United States 

A larse. handsome Map of the United States, motinted 
and suitable for office or home nse, is issued by tlie 
BurllnEton Boute. Copies will be mailed to any addrera 
on receipt of afteen cents in postage, by P. S. BETSTIS, 
Gen'I Para. Agent, C, B. and Q. BJt., Chicago, 111. 



HATCH CHICKENS BY STEAM 

WithttolraproTea Cvnole nr nnihatnr 




Excelsior Incubator. 

Simple^ Fer/ecl^ Self-Rtga- 
iating. ThcmsniidH in nc 
eewimlope^fttiohl Goozui. 
teed to hatch & laigefr per- 
centage of fertile eggs at 
less cost than any othei^ 
fiatcher. Lowest piicfld 
fiist-cl&sa Hatcher mads 



THE ATMOSPHERIC RAILWAY.— 

Description of a project for rapid transit dating bach to 
the yetfr 1S4S. A curiosity in the history of rail road I nu. 
With 6 illustrations. Contained in Scientific Aheh- 
icA« Sdpplhmbnt. No, g!£'2. Price 10 cents. To be 
bad at this office and from all newadealera. 



AS K U S r 

-7 --: We MAKE tme:m> 
— • J.B.COLT & CO. » 

IG BEEKMAN ST. I89LASALLEST 

NtW YORK ■-'" CHICAGO. ItL 




I NICKEL 

p AND 

g ELECTRO-PLATING 

§ AnanUis and lat«riaL 
t; the 

> Hanson i, Van Winkle Co. 
° Newark. N. .1. 
■§ -81 LiBXBTy St., N. T. 
2 23 B. Canal Stbeet, 
ft Chicaqo. 



RAILWAY 4 g TEAM f ITTERS SUPPLIES 

Rue's Little Slant Injector. 

Screw Jacks. Portable ForgeB^A^BIowers. 

JIIHN ». URQUUART. 46 CorilnndtSt.. H. T. 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

TO CHA5 BEStLERMAKtR2l8C£NTRE ST. 

NEW YORK . 



DEAFNESS 

and HEAD NOISES relieved 1>7 using 
Wilson's Cominon Sense. Ear Drum* 

New scientiSe iuTantlen, entirelr dilTerent 
in construotlon from ail other devioeB. As- 
sist ttie deaf when ali other deviaea fail, 
and where medical skill has given no relief. 
Tlieyare safe, comfortable, and Invlsihle; 
have no wire or strlUK attachnieDt. write 
for pamphlet, t^ Mention this poper. 

WH^ON BAR DKUM MFG. CO., 
PnmlapMltlM. IjOniSTIIiIiII. KT> 





"ECONOMY IS WEALTH." 

CaDTaasars wanted to sell the 
Improved Hall Typevcrtter 

Writes all laniriingeB. 
Price, 930 j Great Inducements 
to agents, f^' Sen4 for catalo^iu 
aiui terv\g. Address 

N. TYPKWKITKK CO.. 
611 Wybtn gton Street. PottOQ. Mam. 

tST M«DtiOD Sciratlfic AmericKA. 




CEm 



BB8T 

lo tbeworid. 
Ban dfctfoito alar. 



CLOVER 
CUTTER. 

WILSON BROS. 

HASTOH, PA. 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAI. ntlNING and aANDUN(% MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

r Send far "93" CotaJoirue "O." Branches: Chicaoo— NKW York, 



A 



STUDY " ELECTRKITY !c «T x HOME 

By our correspondence method. Thorough Instruction* reasonable prices. Cat. free. Scientific Mach*t, Clevel'd.O. 




VANDUZEN'JirPUMP 

THE BEST IN THE WOlll. 
Pumps Any Kind of Liquid. 

Alwan In OrdiT, aevar OUga Bat 
fre«z«i. Ev«irj Fqup oqarantfltd. 

lO SIZES. 

lOOlo 11000 Gslloni per Hour. 
CortS7to«75eiGh. Address 

THEVANOUZEN&TIFTCO., 

lo: to lOS E. SMond St., Cinctnnstl, 0. 



SOME EXPERIMENTS WITH PIEE- 

proof Materials. — DeacripCioa of some tests to whicb 
various fireproof building materials have been recently 
subjected, at Berlin, under the auspices of the Eoyal 
Police Klre Brii^ade of that oily. With 15 illustrations. 
t^ontainedinSciENTTFir American Supplbmbnt, Ko. 
9*Z^* Price IQ centu. To be had at this ofQoe Mid from 
all newsdealers. 



'IPflM -=»^' K^CTURAL&ORNAMELNTAL ^,.f( 

^^'"•^;b"l EE1_ WORK roH BUILOtMCS LAWN fENll"' 
STABLL FUTlNGaCRLV IRON CASTlNc's MLC UM^ 
HtAvr WtlCHTTc OBOtRCASTWASHERS.BLNIfcrCftCEDSTRAPS 

■V SliSftUPi TOR TINi&ER STRuCTuRt^, R R TRESTILWORK Ctc 
SmLAOABIBB. 711- I4'" ST LOUISVILLE kV. 



VEGETABLE OILS, MANUFACTURE 

of.- Methods adopted at Marseilles for tbe extraction of 
oils from various seeds, nuts, etc., such, as sesame, pea- 
nuts, olives, poppy aefed* llnHeed, rape seed, castor beans, 
cotton seed, niKert pulgherin, cocoanuts, )>a3m nuta^ and 
mowrah. Contained In SciENTrFiC American Sxtp- 
iPLBMJtNT, No. 9ia, Price 10 cents. To be bad otthlfi 
ofQceaud from ah oewsdeuters. 



"CELIOLOID" FILMS. 



Kspeciuly adapted for FuotagTaphinff Machiziaf; and 
otner warka of conatraction in 
THE MECHANICAL TRADES. ^ 
Descriptive Price Listmailed free, Forsale by all Dealers, 

Manufactured by JQH N CARBUTT, 
Kejstone Dry riateand Film Works, n&]fn«JaDc. riilladelpT<>'* 
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Mebsbs. Mnsij & Co., BoUdtoTs 
of Patents, have bad nearly fifty 
years' oontlnaons experience. Any 
one may quickly ascertain, free, 
whether an invention proljably Is 
patentable h J writint; to Munn & Co. 
Commanicationa strictly confident 
tlal. A handbooli ot patents and 
bow to obtain tliem sent free. 

PATENTS 

taken tbrodKh Mmia & Co. receive 
special notice In the Scienti^c atmT' 
icon. This splendid weekly paper, 
elecrantly Ulnstrated, has the largest 
clroulsaon of any scientific work, 
$3 a year. Specimen copies tree, 
Addrese MUNK £ CO.. 
New York, an Broadway. 
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WIFE 



CANNOT SEE HOW YOU DO 
IT AND PAY FREIGHT. 



_ tagllKUno, iritb * WliipleU est of U- 

tutiDeota ud itunntwd for 10 ^t«tt^ Bhipptd vij- 
vhar* iMi SO dayl' trVll- No tUf*^ r^guimi in ad- 

wwWh T6.W0aowiin»»L W(wia'iP)J»ltod*liwM6efl. 

Put trva fiwtorj, M^y* dulera' ULd arentr' proflt. 

Wrltt to.d^ fox aui LAHQ£ ETIEE CATALOGUE. 

Dilbid Mfg. Co., 342 Wtbuli Ave,, Chicago, a 

YOUNG MAN. familiar with machinery, wonld like to 
represent a good manufacturer in N. r. City. Best 

reierenees. S, B. Mershon, 62 World Bldg., N. Y. aty.. 



MAGIC 



[UNTERHS WANTED !!!».;SE»K^E« 

AR BACH & Ca 809 FillMirt SL PhibuPa. 



STEEL. IRON» COPPER, ZINC, BRASS, TIN, 

.nd nil other iUetnln Perforated an Rrgiiired for Grain CleaniDK and Min- 

ineMachinery, Woolen, Cotton, Paper and ^^^P Mills, Rice, flour and Oil MlUB,SU£ar 

aid Malt HouKes, DiBtillerleB, Filter PreeseB, Htone, Goal and Ore Screens, Brick and 

Tile Works. Filters, Spark Arresters, Gas and Water Works, Oil, G««, and Vapor Stoves, 

Coiree Machinery, etc., etc. Standard Sizes Perforated Tin ana Brass always in Stock. 

THE HAKBINOTON & KIIVG PEKPORATIN6 CO., Chicano, 

And 28( Peari Street. New York. 





$60 



Ilandiirt Ksftioirt. 

|i$l Msalloiiter. 

. Stmaul. 



Have you seen our ILLUJVUNATED COLOR WORK? 

JNationaf 

/ Typewriter. 

\ National Typewriter Co. 'UsTstt^i" PWlada, Pa. , 



^IrrespeotlW 
ef price, 

THE 
BEST. 

The most 

complete 

writing ma. 

k chine made. 

Bend for 

Illustrated 

'Catalogues 



PROPOSAIiS. 



pBOPOBAliS FOB IBON GUN CABBIAGES. Offloe 

'*- of the Cblckamauea and GbattaQooca National Mil- 
itary Park, Boom S2i, War Department, Washington, D. 
C, Becember 2&, 1S93. Sealed proposals for fumjshlng 
and delivering at Lytle., Walker County, Georgia, seven- 
ty or more Cast and Wrought Iron Gun Carrtagee, made 
In accordance witb patterns In use in 1861-64. will be re- 
ceived at this office until 12 m., Wednesday, January at. 
1894, and Opened immediately thereafter In presence of 
bidders. Specifications, working drawing^ general In- 
stmctions to bidders, and blank forms of proposal will 
be furnished on application to this o^oe. J. S. FUI*- 
IiBBTON, Chairman of CommlSBlon. 



MILLER & VAN WINKLE 

STEEL WtREAND STEEL SPRINGS 

[a§ ! A SPECIALTY. M L,^ 

Hw N ■ r"W"''""""'"'""""" j^s^. <^^^ 

OFFICE &W0RKSI8T024BRl0GESr.BROOMLY'N.N.Y. 



UIE CAM nn IT I PATESiTS Practically De- 
nC UHn UU I I I veloped. MODELS Made. 
Valaable Articles iVIannfactnred, Address 

TUPEKA FOUKDRT. TOPEKA. KAN. 



Ill 

u 

CO 




SBND 2-cent stamp for a Book of 
12 DBSIQNB. with help, how to 
(BUILD, and NEW IDEAS. 
D. HOPKINS, Arch-t, 
..m„^ 1 arand Rapids, Mich. 



THE BROUGHTON 

Plaster Mixer. 




The only sncoeBsful 

HAIR MIXER 

in the V. a. 

FORMtZIKG 

'wall plaster, 

oehient, 
dkt paints, 

Etc. 

t^ Send for Circvlar, 

W.D. DUNNING, 

SYRACUSE, N. V. 



THE MODERN ICE TACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and specifications tor the con- 
struction of the fastest and best kinds of ice Yacbts of 
the latest, most approved forma. Illustrated with en- 
eravinETB drawn to scale, sbowing the form, posit ian, 
and Hrraneeicent of all the parts. Contained in SriRN- 
TIFIC AMERICAN SUPPLEMENT. No. 634> Price !• 
cents. To be bad at this office and of all newsdealers. 




$5to$15«'^f1J!5„t 

LIGHTNINU PLATER 

tabiewaro, tiC- PiMtVS ttff 
flutSb af jeweir/ pwd ■■ 
&«v, CD aJl kinds Of metal 
wltti gold, BiLver or nickel. 
ho experlenoe. I'd capltkL 
BT«ry bouse bu goodi need- 
tag pitting. Wb«Le5ft1et» 
ag«Dtii|5* Write foTclron* 
I uiu H. E> miLAO A 
Co., €«buii»iu^ 4h 



LIGHTNING CO N U UC TO R8. — A 

valuable and exbaustive paper giving Beynold's Instruc- 
tions for erectintr and testing Mtrbtnlutr rods. Contained 
In Scientific American Sufplsment, No, 906. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




?SuUSEeRINDSTONES? 

Tf so, we can supply you. All sizes 
mounted and nninoiinred. always 
kept in stock. Remember, we make a 
sped altyof selecting stones for all spe- 
cial purposes. |^ Ask for catalogue 
Tbe (ILEVELiANU iSTONE CO, 
2d Floor. WilsiuTB, OLeTeland, 0, 




The AUTOGBrAPHlC 
BEGISTER, 

A ].iabor -l^nving 
BnsiDesH SsyBtein. 

Enforcing Honesty 
and Accuracy* 

Chicago Aattfgraplue Begister Co, 

1^0 £. Monroe Street* 

CHICAGIK ILil^* 

Send Jot cataloi/uf <t price Kat* 




STEEL TYPE FOR TYPEWRITERS 

Stencils, Bteel Stamps, Rnbber and 

Metal Tyoe Wbeels, Dies, etc, 

IVloilel anfl F.xi>eriiu4^n(nl Work. 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
NswYorkSt&ncll Wk«. 100 Nassau St., N.Y 

Send Samples for prices to tbe CartlB 
Automatic Atacblne Sci>evi' Wnrksi 
103 Court 8t.i New Hnven, Conn. 



(g^^ ALANSON CARYf^..,^^ .., ,. 

-,r,-.ur,fR.r SPRINGS^ -'^> 

.'I- OiW'ran.DSTtt.'' ar EVERY DESCRIPTION 

240 & 242 W. 29L" 5T NEW-YORK 



yhe S cientific fl merlcan 

PUBLICATIONS FOR 1894. 



The prices of the different publications In. tbe United 
States, Canada, and Mexico are as follows: 

BATES BY MAHi. 

The Scientific American (weekly), one year - $3.00 
The Scientific American Supplement (weekly), one 

year, ---------- 5X0 

The Scientific American, Spanish Edition (month- 
ly), one year, -----,-- 3SKt 

The Scientific American Architects and BuHdera 

Edition (monthly), one year, - . - - . 2^ 

COMBINED RATES. 

The Scientific American and Supplement - - WtJDO 
Tbe Scientific American and Architects and Build- 
ers Edition, --_-----w6,(IO 

The Scientific American, Supplement, and Archi- 
tects and BuiMcio Edition, - - . . . SUM 
Prvp' ^tionate Rates f&r Six Monihs* j 

This Includes postage, which we pay. KemltbypOl^fl 
or express money order, or draft to order of ^^^M 

mUM^l^^CC., 361 Bi-«a^^M£^J[e«^^^| 



© 1894 SCIENTIFIC AMERICAN, INC 
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MtxtniHit %mmtm. 



JJanuary 6, 1894. 
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OUUIKARY RATES. 

Iusl(ff> Pnsre, each in»*ei*tion. - 95 cents n line 
lt..ck l*a.etfi each insei'don, - - Sl.OO a Hue 

ty For .some classes of Advettuente7itst Special (fnd 
ftii'iPi rutfit fin retuired. 

The alove are charses per agate line— about eight 
worQH per line. This notice shows the widtli of the line, 
and ia set in agate type. GngrsTinKS may hflad adver- 
trsementsat the same rate per axate lin«. by measure- 
ment, as the letter presB. Advertisements must be 
received at Poblicatlon Office as early as Thoraday 
morDinji to appear in the following week's issue. 

COLD FOBOED PEODUGT. 

Fluted Tire Bolt 

Patented Not. II, 1890 ; Oct, 20, 1891. 

18 Btlffer and stronger tban a common bolt. Tbe fluted 

Bbank prevents tbe bolt from turzilaK 

in tbe rim and tire. 

MACHINE SCREWS 
STOVE BOLiTS 
LOCK <:AP 8CREWS 
8IDE KNOB screws' 
THREADED WIRES 



COLD 
FORGED 



AMERICAN SCREW COMPANr, 

PROVIDEHOE, R. I. 



WATER MOTOR, $5. 

BOLCIAKO'8 LITTLE ClANT 

Wltli RUK TOCTR 

SEWING MACHINE 

find otber Ijlarlit Machiaery. 
A week's work done ina^3ay. 
Na Pi-juttbing Re^iivct. 
1 DfUveredf m on rece ipt fr/ price. 
' For Printing Presses, Lnthes, 
T. .— * J, inz^r-iri rsan- Grtadstones, Coffee Milts, Ice 
Patented Apnt £>, ISB. Cream freezers. Chums, Christ- 
mas Okrdens, Washing Uacblnes, etc., No.2,i>rtce81tt. 
THE BOLOIANO WATER MOTOR CO. 

414 Water Street, Baltimore, Md. 





Save 3^ Your Fuel 

Bf.uBliw our (stove pipe) RADTATOR. 
It has 108 cross tubes where 3300 square 
■inches of iron get Intenselj hot, thus mar- 



ine OIVE stove do the work of TWO 
Scientists sav you now bnrnr FOUR tooL 
of Coalor Ert If It cords of wood to get the 



heat of O NE, 7S pec cent, being lost up the 
cmmney. Thls.in^enttoftSawsmoBtofthls, 
, Send postal . for proofs from prominent 
men. -To Introduce our Badiator. the flrat 
order from each uelghhorhood will be filled 
at-wbolesale rate^ tbas securing an agency. 
. No Invention of recent years will do so 
much for domestic economy and oomtoTt. 
Write at once. 

ROCHESTER RADIATOR CO. 

368iS'tate Street, . Rochester. N; T. 



R«per^ Pfictfcaf tal Books 
for Engineers and Firemen. 

By STEPHEN ROPER, Bngineer. 
THK ENGINEBR'S HANDV BOOK. 

Tbe most comprehensive and best Illustrated book 
ever published In this oonntry on the Steam Engine. It 
contains nearly 900 Main 8ubjecta, 1.31G Paragraphs. 876 
Question and Answers, 52 Suggestions and Instructions, 
105 Rules, Formulfe and Eiomples, U9 Tables, 195 Illus- 
trations, 31 Indicator Diagrams, and 167 Technical 

Terms. Price, postpaid 83.30 

Descriptive Catalogue mailed free. 
EDWARD MEEKS, Publisher. 

1012 Walnut Street, Philadelphia. 




1}^ to £0 H. P. THE 

Motor Of ir Century 

PIOKEXIB In Use of Gasoline. 

Started at tlie Head and Has 
Remained There. 

Unequaled in Simpllci^> Bcon- 
omy. Eleliabiliiy, and Power. 
Fordrcnlars, etc address 
Charter Gas Eniriiie Co. 

P.O. Bozl4S. SteriiiiK. in 



ThekrmMlTelepkbp&Q; 

125 MILK ST., BOST ON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30. 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

" The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical aetion 
on which the first patent rests. The third 
elaim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the tifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel 
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa 
tent No. 463,5K9, granted to Emile Ber 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May R, 18»2, for a 
eaking Telegraph, which cover funda- 
tal inventions and embrace all forms 
ophone transmitters and of car- 
ahouea 



THE BRIDGEPORT ^WOOP 
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-iHAN c facturers or-^ 



WheelersPatent Wood f I LLE fi 

IBReiNIGS LiTHOGEN SiLICATE Paint. 



ADAPTED TO ALL CLIMATES ESP ECIALLY MARINE EXPOSURES. 

GHANVILLE M. BREINIG, PRINCIPAL OFFICE, 

GENERAL AGENT &, SUPT, NEW MliFORD, CONN. 

Branch Omces and WnrehoimeB.-CHICAQO. 206 K. l^*e Street. 
NEW TO RK. 240 Pearl St. BOSTON. 85 Oliver St. 



L 



PAMPHLET GIVIHG DIHECTIONS FOR FINISHIHQ. HARD WOOD FREE TO ANY ADDRESS 

At the World's Fair, Chicago, 1893, as at every pisoe exhibited, onr Wheeler Patent Wood Filler and Brenug^ 
LItQogen Silicate Paant received medal and highest awards. 



FINE PAPCD RnYPQ I PAPER SPECIALTIES I LARGE CONTRACT 

rnrLn dualo Iand shipping tags I orders taken 

bbanch, ^m. BiieniMf^BM A e/\Bie «*/\ main orFics abs vactort, 

142 ChunherB St. «»• BUEDIWCtW A SONS CO. S3 Plait Street. 

NEW YORK CITY. ROCHESTER, N. Y., U. S. A. 



KODAKS 



iem 



$100.00 



Eastman Kodak Company, 

Rochester, N. T. 



Send for I 
Catidogtte. \ 



llVDyflTISHi >ts Uses and Abuses^ Tbe set- 
n 1 1 nU I I Vlfl ■ ence easily acquired. Illustrated 
bookjust out, II W. Aiidress 
PROF. ANDEfRSON, S. A. 1., ISZState St.. CHICAQ*. 



.„.,.^ ^^ fD«FINETOOJLS»i£PYSHop. 
cata"Z^ C.H.BESLT& CO. 



CHICAGO; ILL.U.S.A. 



AN ELECTRIC BELL 

OUTFIT FOIt VOTR FRONT DOOR. 

One Cell of Battery. One Bell, One Pusb, Flft7 feet 
Insulated Wire and Staples, in wood box* by ezpi^esa. 
One Dollar and Twenty-five cents. Also catalogue. 
Remit with ordi>r or flend stamp for particulars, 

LAW BATTERr COMPANY, 

185 JOHN STREET. NEW VORK CITY 




r-^ 



A <fc 



THE GRIFFIN MILL 

The Only Perfect Pulverizer 



OP 



QUARTZ, 

GOLD 
OR SILVER 

ORES, 

PLUMBAGO, 

PORTLAND 

CEMENT, 




OF 



PHOSPHATE 
ROCK, 

FOUNDRY 

FACmOS^ 

And All Other 
Rfifractory 
Substances. 



Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour oni Phosphate Rock, l^- to 2 tons 
per hour on Portland Cement, Quartz or Ores, depending on 
hardness of material to be pulverized and fineness of product. 
Grinds from 30 to 250 Mesh with equal facility. 

KO JOURNALS IK ORINDINO CHAHBKB. BALL RIGID OD gnAIT BATING DIRECT 
POSITIVE ACTION OK MATERIAL. MlNIHCTU POWER PRODUCES UAXtSIUM AMO^^T 
OF PRODtJOT. It IS ABSOLUTEtT QtJARANTEED IN EVERY RESPECT. BOTH AS TO 
CONSTRUCTION AND CAPACITY. PiRST COST, WEAR, A^D OPERATINO EXPENSE MUCH 
LB88 THAK STAMP MILLg. LAROE NUMBER OF MILLS IN U»K ON DIFFERENT MATE- 
itlALS WITH POSITIVE SUCCESS IN EVERT INSTAKOE. 

Correspondence solicited and illustiuted de- 
h scrlptlve pamphlet furnisoed on application to 

SRADLEY FERTILIZER CO., 92 State St., Boston, Mass. 
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STEAM PACKING 

ISoIIer CoverlngSf millboard, Roofing, 

HuildtQg Felt, I^lquid Paints* £tc. 

OBSCRIFnVE PHlCe LIST AND SAMPLES SENT FX£B 

H. W. JOHNS MFS. CO.. 87 Maiden Uei N.Y. 




THE ELECTRIC STORAGE BATTERY CO.fH 

SOLE MANUFACTURERS OF Wk 

The Chloride Accumulator. 

Elements of all aizes*f rem lOOuptolO.OOO watt-bours capacity eacb 

CENTRAI^ STATION INSTA l-LATIONS. 

Electric Launch EqulftnentB; TeieRrapb. Pbonograpb, tiurgical, 
Bod all special cen& 

DREXEL BUILDING, PHILADELPHIA, PA. 




ELECTRICITY ^ IN ^ MINING. 

Electric Locoraocives, Drtlln, Hoi«cs> Putnps. eiR Electrical TranmniNHion of Pnwer ovei- 
I.ons: Distances. Highest Awards at tbe World's Fair. Write for our Dlustrated Folder. " ^ 
Gt-Z3SJ^Z3ft..A.Xj Z3XjZ3Crzi.XO C;03VCX>.A.SJ"S'. 

PBINCIPAL SALES OFPJCES. 

44 Broad Street New York. I 630 Atlantic Avenue ..Boston, Mass. 

1V3 and 17S Adams Street tOilcsgo, HI. I 608 Art* Street.. PhUadeiphla, Pa. 

iflftb and Race Streets anolnnail.0 o 401-40? Sibley Street St. Panl, Minn. 

Kimltable Building Atlaiit£,Qa. J 1833 F Street, N. W WaBhington, U. C. 

iS^rst Street San ITsnolsciY, Cal. I Masonic Temple Denveij"' 

Allbusinera ontsldetbe D, S. transacted by Thooison-Uouston International meetrlc (3o. U Broad St. 



PA ri> for all kinds of Kood i^ecoiid-lial 
Iron Bnil Wood-Workine IVfaclilnen 
Address W. P. DAVtH. Hocbebteb, N. ] 



Dont order goods or rcv> 
made until you write ' ., 
Weoan help you. Semi *tol| 
H. H, Franklin Mfc. Co.. OnonttaKa St.. Syracuse, W- 



INVENTORS! 




WELL DRIUING lACHINERl 

luHnFicnrssD BT 
WILLIAMS BROTHERS. 

ITHACA, N. v., 

Honnted and on Sills, for 

deep or shallow wells, 

vith steam or horse 

power. 

Send for 
ataloguc 

ADDRlESa fl 

Williams Broth 

ITHACA, N." 




Cons'*lting' and Analytical Che 

Analysis Investteattons made and adviee gli^ 
matters relating to technical cbemi stry, Bstir 
dh application. Aij^esB O. Pbeu, 106 Ube^ 



Oil Well SuppLi 

& 93 urATER STBKl 

PITTSBURG, PA. 

Manufaotnrers of everythliifr neede 

ARTESIAN WELLS 

for either Gas, Oil. Water, or Hineral J 
BqIIctb, Bnntnes, Pipe, Cordage 
urillli^; Tools, etc. lllustrjtj^ 
eatalo^ve^ price tistt^ an 
count iheett on re< 
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^r R?«TAni.i»4iiKi» ij 
The Most Pepular Soientifto Pap/ 

Only S^'VB «. Yenr. -iTRi^ik-A^n^ 
Weekly— 3'^ NHmltem ii 
This ^viitrlr cli'cujntetl and ^pjenil 

paper Is publ^lsbed weekly. Every uumba 
teen papes of useful Information and a j| 
orifrinal engravinvs of new Inventions i 
repr&sentlnp li^frineerlng Works, Stet^ 
New InrenUons, Norelttee in SfecliaulcsJ 
Cbemiatry, Kleotriclty TeleRraphy. Phoi(l 
teotore* Agriculture, Horttoutt-ore . Nal| 
efo. Complete list of patenr« eacb v««h.' 

Termfl nt' Siibsorlptlnu.— One oopy of LhJ 
TIJTKr AM1CH10AN will be Simt for on< t/e4>^53 nil^ 
postage prepaid, to any subscriber In tbe United i 
C&I1B4&, or Mexico, on receipt of tliree 4lolliLrM ii 
publisbers; six months, t1^: tbree montbs, fl^CKL ] 

<:UiliA.~»peclal rates for several names, and 
Masters. Write fop particulars. 

Tbe safest way to remit is oy Postal Order, 
Express Money Order. Money carefully placed ini 
of envelopes, securely sealed^ and correctly addrosJ 
seldom ko«« astray, but Is at tbe sender's risk. Add 
tUt letters and make all orders, drafts, etc, payable i 
i>IlINN ik <0.. 3ttl lli'ondivnr. Nel 




THE 

This Is a separate and distinct publication froln^TE 
SCiCNTiFic AHKBieAN, butisunlfonn therewith iv glW 
every number containing sixteen large pa^es full ^f Li3 
efaviotrB. many of wbK^b are taken from foreign pa^-per^ 
and accompanied with translated descriptions. 'S^ 
Sf TRNTiFic Am KRicAN SnppLKiuKNT is publlshed'wee ■ 
ly. and Includes a very wide ranee of contents. It p.- 
sents tbe most recent papers by eminent writers InJ 
the prln Ipal departments of ^ ience ana thfe' 
Art«. embracing Blolbfry, (Geology. ftiineralofiy. 
History, Geoimphy, ArchspoIoKy, Astronomy 
ti7. Electricity. Llgbt, Heat, Mecbanical E^gin 
Steam and Railway ICn^neerlng, Mining, Sblp Bd 
Martne RnKineeringt PbotOKraphy, Tec1inolOKy,[ 
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